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THE PERSONAL FACTOR IN 
ENGINEERING. 


MopERN engineering, and particularly electrical engineering, 
has reached such a stage of definite mathematical precision 
that it is becoming harder and harder to adjust the mind to 
allow for variations. In the older days, when estimating was 
being conducted, it was a very common practice to put in a 
very substantial proportion of the total lump sum for con- 
‘tingencies, but except in the most speculative quotations, 
based on insufficient data, it is nowadays the exception 
rather than the rule to find any considerable sums allocated 
to this heading. The tendency is more and more to render 
everything included in the price clear and definite, the © 
margins being cut away. This is, of course, the inevitable 
result of the keen-edged competition to which engineering . 
and electrical industries have been subjected in recent years, 
as well as of the clearer definition of thought due to the 
scientific training which nearly craven in the profession 
now receives. 

Let us examine a little more closely what this really means. 
The price of a piece of engineering work depends to a certain 
extent, of course, on that of raw material, and here a certain 
amount of give and take must be allowed if the prices under 
which the supply is regulated are not sufficiently stable. 
The fluctuations in the price of copper are an example of 
this point. When once, however, the material is delivered 
into the factory it is then subjected stage by stage to pro- 
cesses, each of which can be accurately costed, and in many 
-cases the cost can be predetermined to a decimal, until finally 


- we obtain the finished article. Added to the works production 


cost must be the proper allowance for depreciation of plant, 
selling costs and the margin of profit, often very small, 
which is allowed, together with establishment charges, and 
we get the final price delivered from the works. All 
these charges can be, and in most cases are, very 
definitely ascertained, and it is manifestly im- 
possible for the variations between price and price 
of a similar article made by different firms to be unreason- 
able. What then constitutes the determining factor or 
factors which sway the balance between one firm and another, 
and make the one a struggling concern for which orders are 
hard to get, while the other becomes a prosperous and in- 
creasingly important undertaking ? 

It is sometimes stated that a good deal of this difference 
is due to special features in a machine protected by patents ; 
but while undoubtedly the foundation of many firms’ 
prosperity lies in, their pioneering work, it can hardly be 
argued that any firm can exist for very long periods, 
either wholly or in the main part, on patents. For one thing 
either a patent, as soon as it becomes valuable, becomes 
hotly contested as‘to validity, or the ingenuity of competitors 
rapidly devises something which is sufficiently close to the 
patent to render the balance of advantage very small. It 
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has generally been found that a firm which makes its name 
on patented articles utilises the name and does a larger pro- 
portion of its business on the general run of engineering 
work in which there is open competition. A good deal of 
success, of course, depends on engineering the organisation 
with a view to economy. ‘This is largely a matter of per- 
sonality, and with this we wish to deal further in another 
paragraph. Obsolete and obsolescent plant does much to 
handicap a firm in the production of work, but over and 
above these causes we would like to make the assertion that 
in a great many instances the determining factor in the 
success or failure of a firm is simply sheer personality, and 
cannot be expressed in any mathematical equation or 
determined in £ s. d. 

It is this personal factor which we are to-day Very largely 
in danger of forgetting, but it is worth while remembering 
what this means. Let us, for example, take a supposititious 


case. Suppose there are two firms, each of which manufac 


tures, or is capable of manufacturing, the same article at the 
same price to the same specification. Let us further sup- 
pose that the specification is rigid enough to indicate clearly 
in the ordinary way of commerce exactly. what is required. 
Let us, however, suppose that the first firm has a reputation 
for straightforward dealing and a clean record so far as any 
attempted evasion of its responsibilities is concerned, while 
the second frm somehow or other has obtained a repu- 
tation not for any overt act placing it outside the line of 
honourable firms, but for a general meanness and petti- 
fogging spirit which quibbles at every point possible in order 
to make an insignificant addition to its profit. The two 
articles as produced might or might not be identical, but there 
is the danger in the second place that the specification might 
have left some matter vague, and that this would be seized 
upon by the second firm, while if the work were given to the 
first firm it would be understood that on a reasonable 
explanation being given the firm would not quibble, but would 
do its best for its own name’s sake to give the fullest 
possible satisfaction to the buyer. Is there any doubt as to 
the direction in which the order would be placed? The 
difference in the firms is impalpable. It cannot be ex- 
pressed in any accurate terms, but the value of the 


personality of the firm here means all the difference Letween _ 


losing and getting the order. 

. Take another case. Two firms may both be absolutely 
reliable so far as the product is concerned. They may have 
a reputation for straightforward dealing, and both may be 
looked upon as competent manufacturers. Suppose, however, 

_that one has, either through taking on more work than the 
works could turn out conveniently, or from any other cause 
caused disappointment to its customers in time of delivery 
while the other has not so disappointed people. The first 
firm will then have an uncertain character as regards delay, 
and in many cases even where time is not the essence of a 
contract, the order, other thifigs being equal, will in all proba- 
bility go to the firm which has kept up to the mark. Here, 
again, a very small difference in personal character will make 
all the difference between success and failure. 


Putting it in another way, there is surrounding every 


firm a more or less nebulous character which everybody in 
the running knows and which nobody is able to define. 
It is stated that the limited liability company has neither 
a soul to be saved nor a body to be kicked, but from a busi- 


ness point of view it has a definite personality which deter- 
mines business. It may seem that we have rather laboured 
the point, but for the honour of the profession we are anxious 
that it should be remembered that everyone from the 
manager to the head of the smallest department is. invested 
with a responsibility as regards the building-up of a 
corporate individuality for the firm with which he is 
connected. This individuality is a matter of slow growth 


and often slow decay. The individual atoms composing the 
substance of a firm may from time to time change, and with 
them, to some extent, the personality of the firm, but, asa 
rule, corporate personality is longer lived than individu] 
personality, and hence its effect on the status of the profession 
as a whole is the more persistent and marked. We have, from 
time to time, had occasion to remark on the tendency towarcs 
the lowering of the status of the profession induced by 
the keenness of competition. Rules and regulations have 
been made and broken, but in the long run it comes back to 
a point of moral standing. The personality of a firm, which 
means ultimately its standing in the profession, depends on 
the cumulative personalities of the individuals composing it, 
and the standing of the profession in turn ultimately depends 
upon the personalities of the firms composing it. From this 
int of view, therefore, we claim that the moral virtues 
inculcated by the great philosophers of all time are obligatory 
from a commercial standpoint, and we also claim that they 
exercise a direct and not very far removed effect on the 
fortunes of individual firms and of the profession as a whole. 
These moral qualities cannot be. expressed by mathematics. 
They are apt to be overlooked, but nevertheless they are so 
important that we cannot refrain from emphasising them. 


THE “COMPETENT PERSON.” 


Some astonishing evidence was given at an inquest in 
Mansfield on Friday last. A boy of 14, employed under- 
ground, was killed by an electric shock obtained by touching 
the metal guard of a lamp, which had become charged due 
to a sharp corner of the fitting cutting through the insulation 
and making metallic contact with the live conductor. The 
circuit was apparently one of 440 volts a.c., feeding 
four 110-volt lamps in series. A number of these 
series were used about the workings. The unfortunate 
boy, quite casually, while in conversation with two 
chums, and ‘with no mischievous intent, touched’ the 
fitting, which was not earthed; he fell down, exclaimed 
“Ah!” or “Aye!” when asked if he had got a 
shock, breathed a few times and lost consciousness: 
although artificial respiration was persevered with for a 
long period, he did not revive. The colliery manager, in 
giving evidence, stated that the electrician was under the 
impression that the circuit was a 110-volt one. The 
“electrician ” was called, and stated that he had had 10 years’ 
experience, but possessed no certificates. He said that the 
question whether the circuit was above or below the 
standard of low pressure laid down by the Home Office 
rules was a disputed one. The colliery manager stated that 
they employed the best people they could get. 

Pertinent questions were put, and observations made, by 
the Coroner and the Home Office Inspector on these facts. 
The jury brought in a verdict of “ Accidental death,” and 
added no rider. 

It. was, of course, obvious that the colliery company, like 
so many others, had taken no real pains to ensure that the 
“electrician” was competent. ‘The fatality would certainly 
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not have occurred if the Home Office rule as to earthing had 
been complied with. | 

According to the report of the inquest in the Nottingham 
Evening Post, the manager of the colliery said that the 
electrician considered this circuit to be one of 110 volts, 
but he himself had tested the circuit since, and found the 
voltage to be 440. ‘“ Found” is good; we admire the 
artless simplicity which is almost surprised to “ find” that 
four ones make four—while we deplore the fact that nothing 
short of the loss of human life sufficed to drive home this 
simple lesson. But a representative of the colliery company 
went further, and submitted that there was something to be 
said for the view which the electrician took, and the colliery 
manager said it was not a case of neglect on the part of the 
electrician. It was, in point of fact, pure ignorance, and 
the whole thing hinges, as usual, on the definition of a 
competent. person.” 

Tn that district, and no doubt others, there are scores of 
lads who have been taken on by wireman contractors, having 
picked up the “trade” of running lighting wires in tubes, 
and posing as “electricians,” they get on for quite a long time 
without the slightest real understanding of the principles of 
electrical science. Such things always lead to trouble. 


xu ' THE statistics published on another 
anaes page relating to electrical imports into 
Spain are worthy of study, as showing the rapid advance 
that is being made in German electrical exports to that 
country. If any of us were inclined to take Consular comfort 
from the statement recently issued from Barcelona concerning 
the poor quality of German electrical manufactures and the 
willingness of the Spaniard to welcome British goods instead 
if we would push fhem there, these figures must fill us with 
pangs of regret*that we were not there first. Several years 
ago we referred to Spain as_being practically virgin soil 
electrically, but there has been a marked British disinclination 
to embark upon enterprise on the other side of the Pyrenees. 
German firms, however, established a complete electrical 
organisation -covering the most important points in 
the country, and the 1911 returns show with what 
excellent results their efforts have been attended; and 
though British quality may tell, in the long. run, to some 
extent, it is no good trusting to that possibility alone in 
presence of very active competitors, who, as experience is 
showing, are aggressive and price-cutting in their efforts to 


discourage competition and secure an early and substantial - 


footing in foreign markets. It is unlikely that British 
manufactures will to-day sell themselves anywhere on the 
mere basis of quality. . The existence of a poor quality can 
only be recognised in comparison with the availability on 
the spot of something better. A Consul may know that 
British manufactures are superior, and so may we, but how 
can such knowledge assist us unless the Spanish buyer or 
user himself has it strongly and persistently impressed upon 
his mind ? Either through indifference, disinclination, or 
else through being too much occupied with other markets, we 


appear to have let our rivals have things pretty much their © 


own way. 

The figures may be allowed to speak for themselves, but 
they show that in some classes we have actually lost ground 
while German totals have leaped forward, and the least that 
we can hope for as the result of, their study and analysis is 
that they will awaken us to the necessity for ending our 
apathy and entering upon the aggressive way. - 


THE particulars which we give this 
week regarding the projected transmission 
of energy from Sweden to Denmark are 
of special interest, as this is, we believe, the first instance in 
which it has been seriously proposed to transmit large 
quantities of energy at high pressure through long submarine 
cables. The total distance is over 200 miles, so tliat in this 
respect alone the scheme would be unique in Europe, 


Submarine 
Transmission. 


without its other exceptional features; the distance from 
shore to shore is about 3} miles. ~ 

The respective merits of direct and alternating current 
were taken into consideration by the experts of the Swedish 
Government in preparing the estimates, and, not for the first 
time, high-pressure D.c. was found to offer marked advan- 
tages over three-phase transmission. The fact that submarine 
cable for 90,000 volts p.c. can be obtained is of especial 
interest, while the highest practicable three-phase pressure 
for this part of the line is 20,000 volts, so that the former “ 
has here a very great advantage ; and, apart from this, 
a D.C. line, for equal maximum voltage, is necessarily far 
cheaper than any 4.0. line can be. Further, experience 
appears to leave no room for doubt that a given line will in 
point of fact withstand a much greater dielectric stress when 
the pressure is continuous than when it is alternating, so 
that here again the D.c. system has the advantage. The only 
difficulty appears to reside in the generators and motors ; 
we question whether there is real ground for objection to the 
system on this account, but it would seem that if a method 
could be found of generating, say, 20,000 voltsin a single 
machine, a considerable. impulse would be given to the 
system. 


aeerte Tue use of lignite for the firing of 
gnive as boilers in generating stations is attracting 
Station Fuel. 
i increased attention in Germany, particu- 
larly in the left Rhenish. district. It is claimed that the 


. ereetion of stations adjoining the deposits of lignite, which is 


* 


worked from the surface, dried,-or partly dried, in apparatus 
and pressed into briquettes, permits of the production of 
electric power at an exceptionally low cost. It was for this 
reason that the Berggeist supply station was established ~ 


several years ago near Bruhl, whence a supply of energy is 


furnished to a considerable distance: The station, which in 
the meantime has been taken over by the great Rhenish- 
Westphalian Electricity Works Co., of Essen, which also 
possesses pit-coal works on the colliery site, delivered 
25,800,000 Kw.-hours in 1912. Now the Rhenish- 
Westphalian Co. has started the building of another 
large station in the vicinity of the Ver. Ville lignite mine 
belonging to the Roddergrube. Two steam turbines, each of 
15,000 Kw., will be installed at first including boilers, 
the cost is estimated at £175,000, and a lengthy contract 
has been concluded with the mine owners for the supply of 
fuel. The station will supply current to the network of 
cables which the Rhenish-Westphalian Co. possesses in the 
district of Cologne and beyond, and energy for electrolytic 
purposes is also to be furnished to a chemical works to be 
built on the Rhine. A third instance is that of the Rhenish 
Lignite District Electricity Works Co., which was constituted 
in 1910, and has contracts for the delivery of energy to 
Cologne, Mulheim, and other. places. The first plant 
was of 8,000 Kw.; a second generating set of 8,000 kw. 
is now being put into service, and a third will be ready on 
October 1st, making a total of 24,000 kw. It -is 
expected that the output will amount to 25,000,000 
KW.-hours this year, without taking into consideration 
the annual supply of 16,000,000 xKw.-hours which 
has been contracted for, for a chemical works to be. 
erected in the neighbourhood of the generating station on 
behalf of the Metal Bank and Metallurgical Co., of Frank- 
fort-on-Main. A fourth example relates to the decision to 
establish on the site of the Zukunft lignite mine, near 
Eschweiler, a station capable of dealing with 30,000,000 
Kw.-hours per annum, by way of a beginning, and of this 
quantity agreements have already been made for the dis- 
posal of two-thirds at appropriate prices. Apart, however, 
from these developments, it lias to be remembered that the 
generating station which supplies power for the working of 
the Dessau-Bitterfeld railway utilises lignite as ‘boiler fuel, 
and brown coal is also projected for the power stations in 
connection with the conversion of the Berlin railways to 
electric traction. 
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THE INSTALLATION OF POWER-FACTOR 
INDICATORS. 


By LEONARD MURPHY, M.1.E.E., A.M.I.Mech,E, 


Iv has now become recognised that an instrument for showing 
the power-factor of any machine or circuit is quite a 
necessity on systems dealing with large amounts of power, 
and there is every probability that in the near future the 
~ use of power-factor indicators will extend to every circuit in 
which the power factor is capable of regulation. The 
advantages of being able to work machines or cables at 
unity power factor are now well understood, and engineers 
invest capital in regulating apparatus for the express purpose 
of obtaining this condition. At other times it may be 
desirable to obtain a leading current, but in every case the 
full advantage can only be obtained from the regulating 
gear when the resulting power factor can be read at a glance 
from one instrument. a 

The function of a power-factor indicator is fundamentally 
to show the angle between the pressure and current in the 
circuit, and this may be shown by a scale of electrical 
degrees if desired, but most engineers wish to know chiefly 
the relation between the actual current which is being 
employed and the minimum possible current for the 
corresponding power, i.c., with unity power factor. For 
this reason the scales are usually marked directly in values 
of power factor or the cosine of the angle of phase difference, 
but in a well-designed instrument the angular deflection of 
the pointer should be approximately a direct measure of the 
phase angle. This design also leads to an open scale for 
power factor in the region of the unity point, which is 
certainly desirable. The type of scale referred to is illus- 
trated by the instrument shown in fig. 1. The scale of 
electrical degrees is also shown on this instrument, and it 
will be observed that this is nearly uniformly divided. 


Fig. 1.—THREE-PHASE UNBALANCED-LOAD POWER-FACTOR 
INDICATOR, . 


These instruments are obtainable for all single and poly- 
phase circuits, and in the latter case may either be suitable 
for measuring the phase relation between one of the line 
currents only and the corresponding pressure, or for obtain- 
ing the average power factor of the whole circuit, having 
due regard to the magnitude as well as the phase relation of 
the current in each line. When the load consists entirely 
of motors, the currents in all the lines will be equal, and a 
balanced-load type of instrument, which operates only on 
one line current, is sufficient; but in determining the power 
factor of a mixed load, one should either employ as many 
instruments as there are phases, or adopt the type which 
depends for its reading on all the line currents. Some 
engineers prefer the former method when dealing with un- 


balanced loads, as the indications of the instruments give 


information as to the manner in which the load should be 
distributed when making further connections to the mains ; 
but the single instrument giving an average result will 
meet the requirements of the majority of cases. 


Fig. 1 is actually an illustration of an instrument of the ~ 


unbalanced-load type. In designing this particular type, the 
makers had in mind what may be termed the average effective 
power factor. 


If one considers a three-phase star-connected load in 
which ©, C,, ©, are the currents and 9,, ¢,, 9, are the 
angles of phase difference between each of the currents and 
their respective applied pressures (taken from line to neutral 
point), the average power factor is— 


COS + COS + COS 
A 


But an indicator which gives the value of this expression 
is of little practical use, since the power factor is only of 
importance when considered in conjunction with the current 
to which it actually refers. The unbalanced-load instru- 
ment mentioned above gives a reading whose value is 
approximately— 

©, COs + ©, COS + COS 
C, + + ©, 
It will be noticed that the reading of this instrument is 


not unduly affected by the power factor of a very lightly 
loaded phase. When using three instruments of the 


A and B, potential coils on rotor ;, R, resistance in series with coil a; 


L, inductance in series with coil B, ° 


Fic. 2,—_DIAGRAM OF SINGLE-PHASE POWER-FACTOR INDICATOR. 


balanced type on a three-phase unbalanced load, the mind 
involuntarily averages out the readings without regard to 
the relative values of the phase currents, and this is apt to 
be misleading. 

It may also be pointed out that the unbalanced type can 
readily be provided with a switching arrangement whereby 


’ any two phases can be made inoperative on the current side of 


the instrument. By this means it is possible to obtain 


. Teadings of the power factor of each phase independently, 


as well as the average effective value of the whole system, 
with the advantage that the readings are all given on one 
instrument, and only one scale is used. __ 

Power-factor indicators are also extremely useful in the test 


- room and laboratory. By their aid, it is possible to test a 


machine or a meter under definite conditions of power factor, 
this being practically impossible by any other means. The 
results obtainable are quite as accurate as thoge given by the 
best class of deflectional wattmeters, and forfa t a ready check 
on the combined readings of voltmeter, ammeter, and watt- 
meter, when these are also used. 

Action.—The operation of a power-factor indicator is 
dependent on the interaction of two magnetic fields, one of 
which is generated by a set of fixed coils, and the other by 
a set of coils, which are either carried by the moving system, 
or are fixed in such a way that they produce the same result 
as though they were so carried. One of the fields rotates, 
as in an induction motor, while the other may either be 
rotating, or simply a fixed-position alternating field. 
~ In single-phase instruments, the windings which carry the 
current are usually fixed and produce a simple alternating 
field, while a two-phase rotating field. is produced by the 
moving coils. These are two fine-wire coils, and carry 
currents obtained by connecting a high resistance in series 
with one, and a choking coil in series with the other across 
the potential. A clear idea of the way in which this type 
of instrument operates may be obtained from fig. 2. It 
should he noted that the moving portion is entirely free 
from control by springs or weights, so that until current 
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and pressure are applied to the respective elements, the 
pointer takes up no definite position on the scale. 

Suppose that, first of all, the connection through the 
choker to the coil B is left broken; ‘the current passing 
through A will generate a magnetic field, and this will turn 
the movement into the position in which it is shown, since, 
in this position, its field is in line with that of the current 
coils. The force tending to hold it in this position will be 
a maximum when the current in coil 4 is in phase with that 
in the fixed coils, and the force will diminish to zero, when 
the current in the fixed coils is 90° out of phase with that 
in A. Similar results will be produced if the coil B is con- 
nected, and a disconnected, except that the movement must 
turn through 90° in order’ to bring the axis of the coil B 
into line with that of the fixed coils. Now, it will be 
evident that if both a and B are connected, the~moving 
system must take up some intermediate position depending 
on the relative values of the components of the currents in A 
aud B, Which are in phase with the current in the fixed coils. 
But it will be noted that since the current in A is derived 
from the potential, through a circuit composed almost 
entirely of resistance, it may be regarded as being in phase 
with the potential, while, since the circuit which supplies B 
is very highly inductive, the current in B will lag approxi- 
mately 90 electrical degrees behind the potential. Hence, 
the position of the pointer will depend on how nearly the 
current in the fixed coils is in phase with the current in a 
(and with the pressure), and out of phase with the current 
in 8. When the power factor of the circuit is unity, the 
axis of A will be in line with the axis of the fixed coils, and 


_ the force on 8 will be nothing ; when;the power factor is zero, 


coil B will come into line, and the force on A will be zero. 
Now it will be noted that the combined effect of the two 
coils forming the moving system is really to produce a 
rotating field, and to some minds it is easier to dispense 
with any consideration of the action of each coil and 
simply remember that the axis of the rotating field must 
coincide with the axis of the alternating field produced by 
the fixed coils at the instant that the latter is at its maxi- 
mum. The angular position of the rotating field, with 
reference to the coils a and B, is definite in its relation to 


the instantaneous value of the applied pressure, while the 


TOLOAD 


© 7, current transformers; P 1, potential transformers; ¢,, Co, Cy, current- 
coil terminals, supply side; Cen, current-coil terminals, side ; 
Ys) Voy potential-coil terminals; Ro, Rs, resistances in series with 
potertial coils, 
Fic, 3.—CONNECTIONS FOR THREE-PHASE UNBALANCED-LOAD 
PowWER-FACTOR INDICATOR. 


_ instant at which the current attains its maximum value in 


the fixed coils depends for its relation to the applied pres- 
sure on the power factor of the circuit.. The acceptance of 


- this form of explanation makes the consideration of poly- 


phase instruments much easier, as in these instruments no 
phase splitting is used. The rotating field is obtained by 
connecting a high resistance to each line and to one end of 
each pressure coil and then forming a star point at the 
other ends of these coils. The geometric angle between the 
coiis on the moving system is the same as the electrical angle 
be:ween the phases, #.¢., 90° for a two-phase instrument and 
120° for a three-phase. - 

ltris not essential that the rotating field should be pro- 
duced by the moving coils, it being quite common practice, 
for example, to use three fixed current coils for this purpose 
ov three-phase circuits. When the instrument is intended to 
work on unbalanced loads, both the current and the pressure 
coils are arranged so as to produce rotating fields. The 
movement then takes-up a position depending on their 
relative instantaneous positions. 


Connecting-up Power-Factor Indicators.—Engineers who 
have installed these instruments on polyphase circuits have 
generally found that it is possible to connect up in many 
ways before hitting on the correct one, and as the process 
of trying different methods is apt to be a long and tedious 
one, it is hoped that the following notes may assist in getting 
the correct. connections as quickly as possible. Fig. 3 shows 
a diagram of, connections for a three-phase unbalanced-load 
power-factor indicator working off current and potential 
transformers. Two of each kind of transformer are shown 
in the diagram, as this is the minimum number from 
which one can obtain a true copy of all the line currents 
and potentials; but, of course, three of each may be in- 
stalled if desired. From this diagram one may trace the 
following possible sources of wrong connections :— 

(a) Transformers may be connected wrongly with regard to 
the instantaneous relative polarity of primary and secondary. 

(b) The order in which the phases attain their maximum 
value may not be the same as that for which the instrument 
has been constructed. ‘This may occur on either the current 
side or pressure side, or both. 

(c) A terminal or pair of terminals on the instrtment, 
which corresponds to a certain phase either on the pressure 
or current windings, may be connected to some other phase, 
although the order of the phases mentioned at () may be 
correct. 

To this list one might add such slips as connecting 
current leads to the pressure terminals, omitting to insert an 
external resistance box when this forms part of the instru- 
ment, &c., but these are obvious mistakes, and would be 
apparent immediately the connections were. checked before 
switching on the current. 

With regard to («), transformers are-usually marked by 
the makers in such a way that the currents from the 
secondary are instantaneously the same in direction as would 
be obtained if no transformers were used and the instrument 
were directly connected up in place of the primaries. This 
means that if the primary and secondary windings are 
similar in geometric direction, the ends of the secondaries 
must be crossed over each other. The potential trans- 
formers may be tested in their relation to each other by 
checking the voltages on each secondary and across the two 
outer terminals—ie., SV; — SV, SVi — SV,, and 
Sv, --8v, If these are all--equal, the polarity is 
correct; if not, one of the transformers must be reversed 
either on the primary or secondary side. The checking of 
the current transformers may be carried out by inserting an 
ammeter in each of the leads connected to the terminals ¢,, 
(,, and-c,. These readings should be equal (if the load is 
balanced), but if one transformer requires reversal, the read- 
ing in c, will be approximately 75 per cent. greater than 
the readings in ©, and ©,. = 

On account of the probability that the load will not be 


balanced, the indications in this test are not so emphatic as 


those obtained when testing the potential transformers. 
When a current transformer can be disconnected, one may 
check the relative polarity by connecting a polarised lines- 
man’s detector to the secondary and obtaining deflections by 


Fig. 4.—DIAGRAMMATIC INDUCTION MOTOR ILLUSTRATING 
E ROTATION, 


touching wires from a small battery, first to the terminals of 
the secondary, and then to those of the primary. If the 
deflection is in the same direction in each instance at the 
moment when the cireuit is made, it follows that those 
terminals of the primary and secondary which have been 
connected to a certain battery wire should be similarly 
marked. As, however, one may generally rely on the 
marking of the relative polarity of the primary and secondary 
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‘given by the makers, there is only need to use these tests in 
cases where a mistake in the marking is suspected.* 

The most prolific source of mistakes when making con- 
nections is that mentioned under (d). This is probably 
because there are few other instruments in which the ques- 
‘tion of the direction of rotation of the phase is of any 
importance. As is well known, it is possible to reverse the 
directionof rotation of a three-phase induction motor by 
interchanging two of the supply leads on the stator ter- 
minals. As one may represent the elements of an induction 
motor winding by three coils spaced at equal intervals of 
120° about a circle, the direction of phase rotation may be 
defined as the order in which the currents in the windings 
attain their respective maxima. If, for example, the motor, 
shown diagrammatically in fig. 4, is connected so that it 
rotates in a contra-clockwise direction, it may be assumed 
that the phases attain their maximum values in the order 
1, 2, 8, but if it should rotate in a clockwise direction, the 
assumption is that the phases come up 3, 2,1.. The num- 
bering of the phases need not be expressed in this particular 
way, as the conditions are continuous. 
rotation, the method of connections might also be expressed 
as 3, 1, 2, or 2, 8, 1, and similar alternatives are available 
for reversed rotation. 

This point is not easily checked by tracing out the con- 
nections from the supply, as it eventually depends on the 
way in which the generator connections are brought out. 
It is therefore advisable to connect a very small motor to the 
circuit in order to ascertain the way in which the phases 
follow each other on the transformer secondaries, and for 
this purpose one may obtain a very sensitive little induction 
motor running in jewelled bearings and marked with the 
direction of mechanical rotation corresponding to certain 
phase numbering. Such an instrument is known as a phase 
rotation indicator ; fig. 5 is an illustration of one of these 
with its cover removed. It can be operated off avery wide 
range of voltages, and takes about the same current as a 
high-class voltmeter. . This instrument may also be 


Fig. 5.—PHASE ROTATION INDICATOR. 


obtained in a form suitable for connecting in series with the 
secondaries of the current transformers, but this is not 
usually required, as one can generally trace the connections 
sufficiently far to discern which current secondaries corres- 
pond with any particular potential connections. 

In many power-factor indicators, however, it is possible to 
obtain information as to the phase rotation directly from 
indications given by the instrument itself. In the example 


Thus, for forward . 


under consideration, one has two rotating fields available, © 


and if the potential winding be short-circuited on itself, 


* If it should be found necessary to obtain decisive information as 
to the polarity of any current transformer without removing it from 
the circuit, the best method is probably to provide oneself with a 
spare current transformer, whose polarity is known. This should 
be of the type in which the magnetic circuit can be opened or closed 
at will for the purpose of enabling any cable or bar to be used as a 

rimary winding without opening the electrical circuit, of which 
it forms part. Slip this transformer over the conductor which 
supplies the primary of the transformer whose polarity is in ques- 
tion, and connect the secondary at both ends directly to the 
secondary of the other transformer, so that the two secondaries form 
a simple complete series circuit. Connect also a low-reading volt- 
meter or test lamp across the windings, and note the effect on the 
voltage obtained when one secondary is reversed with reference to 
the other. When the two secondaries are connected in that relation 
which produces the higher voltage, the incoming terminal-of the 
testing transformer is connected to the incoming terminal of the 
unknown. The transformer used for testing need not,.eessentially, 
have any iron circuit. All that is necessary is a coil of wire which 
can be held near the primary conductor, and this arrangement has 
the advantage that the reversal can be made by merely turning 
the coil over. There is also less voltage generated, and this is 
under more control, 


while the current winding is excited, the movement will 
act as the rotor of an induction motor, and will move round 
in a definite direction, indicating the phase order of the 
current coils. Similarly, if the current windings be dis- 
connected and short-circuited, a rotational effect will again 
be produced, but this time in the opposite direction. If 
these directions are known for the particular instrument, 
there will be no difficulty in obtaining the correct connec- 
tions with regard to phase rotation. 

The source of error under (c) should not now give any 
trouble, as all that is necessary is to ensure that the potential 
terminals are connected (through the transformers) to the 
lines from which the current coils of similar marking obtain 
their excitation. If this should be difficult on account of 
the transformers themselves being ungetatable, and if the 
value of the power factor is known approximately, one may 
deduce the alterations required to the connections from the 
indications of the instrument. 

1. If the pointer should set in a position approximately 120 
from the assumed correct value, step all the potential connec- 
tions on or back by one phase. . 

2. If the pointer should set in a position 60° from the 
correct value, reverse all the current coils and proceed as 

Sc chaia: the writer would like to add that, although 
the above information will not be new to most instrument 
experts, he believes that it may prove of use to many others. 
The power-factor indicator is one of the most valuable alter- 
nating-current instruments, when properly understood, and 
he trusts that its rapidly increasing popularity will not be 
checked by any lack of knowledge as to the correct method 
of using it. 


He would also like to express his best thanks to Messrs. - 


Everett, Edgcumbe & Co., Ltd., for the photographs 
with which this article is illustrated and for their kind 
permission to publish details given of the unbalanced-load 
type of instrument, of which they make a speciality. 


CORRESPONDENCE. 


Letters received by us after 5 P.M, ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 


cations at the earliest possible moment. No letter can be published 


unless we have the writer's name and address in our possession 


Wireless Telegraph Patents. 
I notice in your columns a quotation from the Australian 


_ Mining Standard giving an account of a patent granted to 


Mr. Balsillie on October 15th, 1912, with respect to his 
system of wireless telegraphy. The description speaks of it 
as an arrangement wherein an exciting circuit is “ electro- 
staticaliy coupled” to a radiating circuit. 

On referring to the diagrams this appears not to be the 
case. The two circuits are coupled by direct metallic 
connection, with a part common to both, in fig. 1; while 
in fig. 2 the resonating circuit is connected in the same 


way to the aerial and through a transformer to the 


detecting circuit. 

I presume, therefore, that the phrase “electrostatic 
coupling” is a misdescription, especially as I hold a patent 
for coupling, which is really of that kind, dated April 
8th, 1911. 

‘Oliver Lodge. 

Edgbaston, March 8th, 1913. 


Supply to Premises outside the “ Area of Supply.” 
With reference to the article in your issue of March 7th 


on “the operation of Clause 6 of the Act of 1909,” the 


writer is under the impression that the charge made by the 
Board of Trade for referring draft orders to counsel has 
either been discontinued, or is about to be discontinued, and 
that such charges were only made at the commencement of 
the working of the Act owing to there being certain 


- obscurities in the wording of it. 


It is also of interest to bear in mind that orders made 
under this clause have, up to the present, contained provision 


| 
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giving the Board power to revoke the order in the future, 
in the event of any supply authority into whose area the 
extension contemplated is taken becoming able to give a 
supply of electricity at the point in question, where, at the 
time the order was made, they were not in a position to give 
a supply. In the event of such revoking clause being put 
into operation, it would presumably be competent for the 
first supplier to make a bargain with the second supplier, 
with regard to the cost of mains or other capital works, 
carried out in order to give the supply; but the existence of 
this clause in the order does, in the writer’s opinion, make 
some difference in the outlook of the supply authority 
towards business of this class, because, whilst the terms of 
the order commit the supplier to all the usual responsibilities 
of an electric lighting provisional order, they do not give 
that security of tenure in the business which exists within 
the supplier’s own area. Therefore, apparently, supplies of 
this class should be sufficiently remunerative to cover all 
special capital expenditure involved within the period during 
which the supplier may anticipate that he will be allowed to 
enjoy the business unmolested. 
J. W. Beauchamp, 
ineer and Manager. 
West Ham Electricity Supply, = sts 
March 8th, 1913. 


Morse Signalling on Submarine Cables. 


My keen interest in Mr. P. O’Neil’s opportune letter, 
and specimen of his inverse-current Morse signals, in the 
ELECTRICAL REVIEW of March 7th, became all the keener 
when, for the first time, I looked up Mr. O’Neil’s patent, 
No. 16,462, 1907. I then found that his automatic pole- 
changing switch, which gave him these inverse-current 
siphon-recorder Morse signals, is practically identical with 


one of my two devices referred to in the ELECTRICAL 


REvIEw article of February 28th. It would be interesting 
if Mr. O’Neil would add to his kindness by telling us 
whether he ever succeeded in converting his received inverse 
currents into actual Morse dots and dashes. Mr. P. B. 
Delany’s patent, No. 21,629, of 1893, includes a very clever 
device for effecting this conversion. 

In Mr. John Gott’s system—as your contemporary, the Liec- 
trician, of February 21st, has informed us—this conversion of 
inverse currents received on a suspended coil or other 
such relay is brought about by the electrical connecting 
together of the two contact stops limiting the play of the 
relay tongue. For readers new to the subject, this point, 
perhaps, was not sufficiently emphasised in the writer’s 
article of February 28th. These two electrically-connected 
contact stops, between which the relay tongue oscillates under 
the alternate + and — currents shown in 8, fig. 1, in the 
ELEcTRICAL REvIEW article of February 28th, are in circuit 
with a local battery and a common Morse or Morse repeater. 
Whichever way, then, the cable relay tongue happens to be 
deflected, the effect on the local Morse is the same. 

Mr. Gott has successfully co-ordinated apparently known 
physical principles with his own original and effective trans- 
mission devices. Official statements testify to successful 
direct Morse working between London and New York ; 
truly a fait accompli which, apart from other men’s clever 
work in the past, may justifiably regard Mr. John Gott as 
its true originator. 

E. Raymond-Barker. 
Wimbledon, March 10th, 1913. 


Weak Hearts and Electric Shocks. 


In your article this week on “ Electricity in Mines,” in 
an instance of a fatal shock, that at Trimdon Grange Col- 
liery, it is pointed out that the inspector thought the effect 
would not have been fatal, but for the fact of the victim 
having a weak heart. That set me thinking, how many 
other victims have had weak hearts ? Also of an instance 
that came before me about a year ago, and as I think it 
points a moral, I give it as briefly as possible, just, for an 
obvious reason, giving fictitious-instead of real names. 

Felix Senior, 58, and Ralph Young, 23, were standing on 


the lead covering of a projecting shop-window trying to 


localise a rupture in a cable that bad been run eight years 


before in screwed tubing from a 200-volt a.c. circuit to supply 


an illuminated sign, when suddenly a tube which both were 
holding made contact with the live cable, and both received 
a rather severe shock. 

- Senior just left go of the tube, but, looking at Young, he 
saw that his face was becoming red, and then turning to 
purple, his hands being completely paralysed on the tube. 
He forcibly opened Young’s hands (getting the shock mean- 
while), and pulled him. off ; after a few minutes’ rest, both 
were able to proceed with their work. 

Now, why the difference? Both had similar boots on, 
both were on the lead sheathing, which was wet all over. 
Young was, besides being younger, much the stronger man 
physically—that is as regards running, lifting, &c. He, 
however, was a heavy tobacco smoker ; Senior, an abstainer 
from this habit for some years. Both were abstainers from 
alcohol. 

The veriest tyro in medicine knows that tobacco indulgence 


almost always, more or less, weakens the heart, especially in 


excess. Without wishing to dogmatise, least of all to pose 
as goody, I think that whether my surmise is right might be 
worth consideration as a word in season to yourlg members 


of our profession. 
A. W. Bennett. 
Leeds, March 4th, 1918. 
[The hands of Senior, the older man, were probably more 
dry and horny than Young’s.—Eps. E.R. } 


Heavy Service Lampholders and Adapters. 


' With reference to a letter in a recent issue signed “ Sales 
Superintendent” anent heavy-pattern lampholders to-carry 
5 amperes without the slightest heating, being myself 
engaged in issuing approximately 400 electric power, lighting 
and heating specifications annually, I thoroughly endorse 
what is said. If some manufacturer would bring out a 
suitable heavy-pattern lampholder to enable a radiator or 
other apparatus to be used, it would quickly repay him, as 
some 10,000 could be sold locally in a very short space of 
time ; it would supply a Jong-felt want in the West of 
Scotland and other parts of the country. _ 

An Engineer. 


Glasgow, March 4th, 1918. 


Electric Cooking. 


One very satisfactory feature of last year’s trading, so far 
as it relates to electrical industries, is the greatly increased 
sales of electric cookers. Manufacturers have realised the 
great scope underlying this branch of the business, as 
evidenved by the cooking demonstrations which some of 
them have given in various towns throughout the kingdom 
with, I believe, very satisfactory results. x 

It is, however, one thing to familiarise the public with an 
article, and quite another to persuade it to invest in that 
article, and- when it is remembered that nearly every gas 
concern hire-purchases out gas cookers, it is in some cases 
an extremely difficult matter to persuade a prospective con- 
sumer, who, perhaps, has a very limited income, to write out 
a £14 cheque for an electric cooker, and that by so doing, 
he is transacting a business deal which is in every respect 
not only satisfactory but also convenient to bimself. © : 

I am convinced that, if manufacturers were to hire- 
purchase out electric cookers, I, for one, would be able, ina 
comparatively short period, to increase my day-load peak by 


_ at least 40 per cent. 


Another factor which has a predominating influence on 
the subject is the high cost of a reliable and efficient cooker. - 

Compare a gas cooker costing about £4 with an electric 
cooker of the same capacity, priced at about £14. Does 
£10 represent the actual worth of the difference? It.seems 
almost impossible. Until we havea reliable cooker on the 
market priced at about £7, with the option of hire-purchase, 
electricity as a medium for cooking will never be seriously 


regarded by the middle class. 
Julian G. Thain, 
Chief Electrical Engineer and Manager. 


Stratford-on-Avon Electricity Supply, 
March 4th, 1913. 
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CO-OPERATIVE ELECTRICAL CAMPAIGN 
IN AMERICA. 


A CONFERENCE of the Society for Electrical Beudipaan was 
held in the Engineering Societies’ Building in West 39th Street, 
New York, on March 4th and 5th, which brought together, we are 
informed, ‘‘ representatives of more than ten billion dollars in a 
campaign of education.” Every branch of the electgical trade will 
be represented. Officers of such corporations as the General Elec- 


tric Co., the Westinghouse Co., the Philadelphia Electric Co., the . 


Union Electric Light and Power Co,, of St. Louis, and the Buffalo 
and Niagara Falls Light and Power Co.; to mention but a few, are 
members of the board of directors, 

The Society was organised a few weeks ago for the purpose of 
educating the public up to a more general use of electricity in all 
its forms, and the conference was called to make definite plans for 
carrying on the work through the expenditure of a considerable 
sum in advertising and publicity work of all kinds. The president 
of the Society is Mr. Henry L. Doherty, a New York banker, who 
handles many electrical securities, and is well known in the elec- 
trical industry. The general manager of the Society is Mr. J. M. 
Wakeman, for many years president and general manager of the 
Electrical World, and the secretary-treasurer is Mr. Philip 8. Dodd, 
formerly general manager of the Hlectrical Review, and later director 
of the Commercial Development Department ‘of. the National 
Electric Lamp Association, 

The conference was opened by an address by the President of the 
Society, Mr. Doherty, and some observations by the general 
manager, Mr, Wakeman, on “The Aims of the Society.” “‘ Elec- 
tricity has been decreasing in cost to the consumer, while the price 
of everything else has been advancing,” says General Manager 
Wakeman, in discussing the plans for the Society for Electrical 
Development, ‘ ‘and it is our aim to show the general public that 
electricity is no longer a luxury for the few, but has become a 
necessity for all. It can be stated, as a fact, that 70 percent. of 
the people in the United States use electricity in some form every 
day, if only by. sending a telegram, using the telephone, riding on a 
street car, or ringing a door bell, and approximately 5 per cent. of 
the population is supported more or less directly by the electrical 
trade and its ramifications. And this enormous industry practically 
can be said to have developed itself, as it is only within the past 
half dozen years that a few of the larger manufacturers and central 
stations have made any real effort toward educating the public to 
the use of what is still to the average layman a stupendous 
mystery. No one manufacturer, central station, contractor, or 
dealer can carry out single-handed efficient educational work as 
* well as it can be carried out by co-operative effort. The con- 
ference constitutes a starting point in electrical development, and 
it will produce a co-operative result eclipsing any heretofore 
known, with individual benefit to all engaged in the industry, and 
to the industry at large. While no active campaign has as yet been 
inaugurated to obtain additional members for the Society, its 
membership is open to any individual or person as a representative 
of any firm, corporation or association which is engaged in the 
manufacture, production, installation or sale of electrical or other 
apparatus or supplies necessary in the production, distribution or 
utilisation of electrical current, or is engaged in the manufacture 
or sale of electrical current. The funds necessary to carry out 
the purposes of the Society will be subscribed by the members 
or the firms, corporations or associations represented. The 
‘central stations"and manufacturers represented by membership 
will subscribe to its funds at the rate of not less than 7th of 
1 per cent. of the gross amount of their respective annual sales, 
and the contracting, dealing and jobbing interests represented will 
subscribe on the basis of 3th of 1 per cent. of the gross amount 
of their respective annual sales. The Society has already been 
financed to the extent of something over $100,000, and it is intended 
to immediately inaugurate an active campaign to increase the 
membership of the Society and to bring the amount subscribed up 
to a minimum of at least $200,000. The thought is that active work 
will not be commenced until the full $200,000 has been subscribed, 
“put, naturally, the campaign will be continued to a point where the 
entire electrical industry will be co-operating to win the desired 
results. An analysis of the by-laws will bring out the truly co- 
operative extent of the Society. The fact that its membership is 
open to all the electrical industry, and that control of the Society 
will for all time be vested in the four different branches of the 
industry, to wit, central stations, jobbers and dealers, contractors, 


‘and manufacturers, and the actions of the Society are to bealways — 


. controlled by an even distribution of the various interests men- 
tioned, on its board of directors, executive committee, and among 
its officers, is a guarantee of the truly co-operative nature of: the 

iety.’ 

The object of the meeting was to obtain from as many shale as 
possible the various ideas of the many branches of the industry on 
the tentative plans that would be proposed in a most comprehensive 

‘programme. Among: the plans to be suggested. was a broad 
educational general advertising campaign, together with plans for 
@ comprehensive Press bureau for. the dissemination of news 
matter pertaining to things electrical, and also a field department 
for co-operative and general educational work throughout: the 
electrical and allied industries, architects, building trades, and 
various manufacturing fields. 

In addition to the items i in the Conference programme peweet 
above, the following were subjects brought forward :—‘‘ Where th 
National Electric Light Association Comes In,” by Mr. T. 0. 
Martin ; “The News Value of Electricity,” by ‘Mr. F. H. Gale ; 


“ Blectricity and. the Architect,” Ro Mr. F.-E. Wallis ;- “ The 
“Dissemination of News,” by Dr. Talcott Williams ; “Co-operation 
in the Electrical Industry,” by Mr. J. R. Orouse ; “An Electrical 
Advertising Campaign,” by Mr. W. ‘D. McJunkin ; “Selling a 
Commodity,” by:Mr. E. St. Elmo Lewis ; Merchandising Co- 
operation,” by Mr. W. E. Robertson; ‘Efficiency in Local 
Advertising,” ee Mr. J. C. McQuiston; “ Electrical Development 
and the Electrical Contractors,” by Mr. E. Freeman, 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


“Economic” Bench Grinders. 


THE WILSON-WOoLF ENGINEERING Co., Ltp., of Thornton Road, 
Bradford, have just placed on the market a new type of electric 
‘bench grinder, which we illustrate in fig. 1. This machine has 
been designed for hard and constant work ; the motor is shunt- 
wound, rated at 1 H.P., and runs at a speed of about 1,800 B.P.M. It is 
fitted with Hoffmann’ ball bearings, and is quite dust-proof. The 
bor. base, on which the motor is mone. is of rigid design, and 


Fig. 1,—ELEcTRIC BENCH GRINDER. 


carries the tool rests, which, besides being adjustable to the wear 


--of the wheels, are capable of a vertical and angular adjustment to 


accommodate work of varying thickness and shape. A starter, 
with no-voltage release attachment, is fitted inside the box, and is 
actuated by the hand wheel seen in front. 

The standard equipment supplied with the grinder consists of 


two 8 in. x lin. wheels, of any grade to suit the work. The — 
_ machine can also be supplied as a special heavy duty grinder, 


equipped with one 10 in, x 1} in. wheel. 


A new electric tosnber has just been placed on the market by 
Messrs, F, A. WILKINSON & PARTNERS, Lrp., of Hatfield, on, 
the features of which are simplicity of construction, efficiency and 
cheapness. The heating element comprises a strip of mica, upon 


Fie. 2.—A NEW ‘ELECTRIC 


mica being made by a special process. The top portion of the coii 
is held by means of the steel sapports, while the bottom portion is 
secured to the base by means of detachable rivets. The element is 
enclosed in a bright metal. network, and is readily removed wher 
required, An insulating strip is fitted beneath the element. 
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An Ironclad Switch-Fuse. 


Fig. 3 shows a 1,000-ampere, 500-volt, double-pole combined 
switch and fuse, made by the SAFETEE CONTROLLING APPLIANCES 
Co., Ltp., of Luton, Bedfordshire. An examination of the illus- 


tration will show the remarkable compactness and space-saving — 


properties.of this form of circuit control as compared with the 
older designs which were adopted in connection with high-power 
traction voltage supplies of this description; and this saving of 
space has been secured without any detriment to safety. The 
switch is made up of substantial contacts, so sub-divided that con- 
siderable contact surface is given ; on each pole there are two sets 
of contacts, and between these are mounted two indicating cart- 
ridge fuses, which are secured to the contact blades by means of 
screws in such a way that a blown fuse can be replaced in under 
half a minute, The switches are provided with a positive pull out, 
and, in addition, the motion of the moving portion is controlled by 
steel springs giving an extremely long and rapid break. The align- 
ment of the moving portions with the fixed contacts is secured by 


Fie. 3,—1,000-AMP. SwiTcH-Fuse. 


asquared steel shaft on which the moving part slides, and the 
mechanism is automatically interlocked with the lid, making it 
impossible to open or close the case unless the switch is in its off 


position. 

The contact blades and fuses are insulated from the carriers by 
means of moulded micanite, and mica and metal construction are 
the features of this gear. The slates are insulated from the case 
by means of a special insulating material 1} mm. thick, the 
puncture voltage of which is 10,000 volts per mm. The holding- 
down screws are insulated from the slates and the interior of the 
case is coated with a special enamel. In a test made by the 
National Physical Laboratory at Teddington, on a 500-volt 30-amp. 
switch, measurements were made between all insulated parts of the 
case and between one insulated part and another, and the insulation 
resistance was in every case over 200 megohms. The glands are 


removable, and hence the wiring of the switch is accomplished with _ 


ease. These switch fuses are constructed either for double or 
triple-pole service, and have been combined with other apparatus in 
panel form in order to produce complete controlling units for all 
purposes. 
Slow-break Witton Switches. 

For many purposes a quick, break is not necessary, as ‘in equaliser 
switches and switches for short-circuiting starters on motor- 
generators, &c. 


THE GENERAL ELECTRIC Co,, Ltp., provide for such purposes the . 


“ Witton ” slow-break switches, which 
amperes up to 3,000 amperes, and in the single, double and triple- 
pole patterns, Good grinding oyer the whole area of faces in 
contact, coupled with a current density at the contacts of 90 amps. 
per sq. in., is responsible for a very small power loss, and in the 
change-over type, off-stops are provided, which prevent the possibility 


are made in sizes from 100 - 


of the ewitch falling back on the lower contacts, should it by any 


chance work. loose. 
_Electric Water Heater. 


Some years ago we described a simple form of water heater, in 
which the resistance consisted of carbon spheres, actually immersed 
in the current of water'to be heated. This device has been greatly 
improved and developed, and:is now about to be put on the market 
by the Brivis HEATER Co., Lrp., of 105, West George Street, 
Glasgow. The accompanying illustration, fig. 4, shows the 
apparatus, which consists of a high-class porcelain tube contain- 
ing the carbon: balls, a switch and stop-valve. It will be noticed 
that the switch and valve are both controlled by the same handle, 
that switch cannot be closed*without first turning on. the water, 
but after closing the switch the rate of tiow of water can be 
widely varied, thus controlling the temperature of the issuing 


water. The electrical connections to the resistance are at some 
distance from the water connections, so that the circuit is not 
earthed—as measured on the Glasgow mains, we understand, the 
resistance between them is no less than two megohms, though the 
current-carrying balls are actually in the water—and the use of 


Fig, with ImMERsEp RESISTANCE. 


a 


the device is permissible on any circuit. To eliminate the risk of 
shock, the inlet and-outlet.water pipes are electrically bonded 
together, and are therefore earthed, if the water supply is from the 
mains, 


The apparatus is*made up in forms suitable for domestic use, 
hotels, &c, ; fig. 5 shows a pattern for use on board ship, which is 


5.—SH1P PATTERN, COMBINED WITH WATER-HEATER AND 
BASIN... 


already becoming- popular. -There is, perhaps, no place where 
electric geysers are more readily applicable and convenient than on 
The “Regina” Electric Cleaner. 
Messrs, Micuar, K. Cooper & Co., of 27, Oswald Street, 


a Glasgow, are introducing a new type’ of electric suction cleaner, 


which possesses’ some’ exceptionally good features. The motor, 
which is made by the G.E. Co., of Schenectady, is of excellent 
design and workmanship, and is fixed in a compartment which is 
shut off from the air passages; so that no dust has access to it. 


' The dusty air is drawn in throvgh a canvas bag, which catches all 


the dust before it reaches the fan, which is thus protected from 
injury ; a metallic casing encloses the dust bag, which is easily . 
withdrawn and emptied. The nozzle is fixed on the front end of 
the casing, as shown in fig. 7, and the weight of the machine (only 
14 1b.) is carried on rubber-tired wheels at the other end. By 
means of other attachments, a hose can be coupled to the front end, 
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for cleaning the walls, &c., or to the exhaust of the fan, for blowing 
dust out of crevices, books, &c. We have tried one of these 
machines, and find that it does everything that is claimed for it ; 
it is a very practical and well-made pattern of cleaner. 


Fia. 6.—B.T.H. 
“REALITE” FITTING, 


Fig, 7.—“ REGINA ” SUCTION CLEANER. 


B.T.H.  Realite”? Semi-Indirect Fitting. 


The “ Realite” fitting (fig. 6) is the latest development of semi- 
indirect lighting introduced by the Br1TIsH THOMSON-HovsTON 
Lrp. The fitting consists of an inverted standard “ Veluria ” reflector 
suspended on a special semi-indirect attachment. The Mazda lamp 
hangs pendant in the reflector, and is completely hidden thereby. 

The “Veluria” reflectors produce charming lighting effects, and 
when used for semi-indirect lighting, they have the advantage of 
thoroughly diffusing the light, and consequently reducing the 
apparent intrinsic brilliancy of the light source. 


LEGAL. 


JOHNSON BILLINGTON ELECTRICITY METERS, Lrp., A. 
BILLINGTON. 


MR. JUSTICE COLERIDGE, with a special jury, in the King’s Bench 
Division on March 6th and 7tb, heard an action in which the 
plaintiffs sought to recover damages from Mr. Arthur Marston 
Billington, of Holland Park (formerly one of the directors of the 
company), for alleged breach of duty. In his defence, Mr. 
Billington denied the various acts of negligence alleged, and denied 
that there had been any breach of duty. , 

Mr. J. R. ATKIN, K.C., and Mr. Theobald Mathew were for the 
plaintiffs, and Mr. Ernest Pollock, K.C., M.P., with Mr. H. G. 
_ Robertson were for the defendant.: 

Mr. ATKIN, in opening, said that Mr. Billington was one of two 
directors of the plaintiff company, and in July and August, 1910, 
he was managing director. of a company called the Beck Flame 
Lamp, Ltd., which was a company formed to manufacture and 

. woyk certain patent electricity meters. A successful meter (said 
. counsel) was a thing of considerable commercial importance, and 
the patentee of the particular meter in which the company was 
. interested was a Mr. Johnson. The other director of the 
plaintiff company was Mr. Harvey Benjamin Spiller, a 
. jobber and a member of the Stock Exchange. Mr. Billington, who 
had known Mr. Spiller for a/considerable time, saw him with 
reference to the formation of the plaintiff company for the purpose 
of working the patent, and the company was, in fact, incorporated 
‘in July, 1910. The company had a nominal capital of 8,000 £1 
_ Shares, and the arrangement was that £4,000 in shares was to go 
to the vendors of the patents. A cash working capital amounting 


altogether to £1,775, was subscribed by Mr. Spiller and his friends. 
Mr. Billington then suggested the desirability of the meters being 
manufactured by the Beck Flame Lamp, Ltd., and eventually an 
agreement was drawn up, the substance of which was that the 
Beck Co. were appointed the sole licensees and manufacturers of the 
meters. The plaintiff company were to provide £500 as part pay- 
ment of the outlay necessary to provide the plant required, and a 
Mr. Harrison was appointed to have the sole selling rights of the 
meters, There was a provision enabling the Beck Co. to use the 
£500 for the ordinary purposes of their business, it being stipulated 
that if within two years they placed orders for 10,000 meters, the 
Beck Co. were to repay the money. Counsel proceeded to suggest 
that at that time the Beck Co. were insolvent, and he alleged that 
Mr. Billington must have known it. About August 8th, 1910, 
there was a board meeting of the plaintiff company, at which Mr, 
Billington and Mr. Spiller were present. As Mr. Spiller was going 
away for a holiday, a resolution was passed that cheques could be 
drawn by one director with the counter signature of the secre- 
tary. The secretary appointed was a clerk in the employ of the 
Beck Co, It was alleged (added counsel) that Mr. Billington caused 
the plaintiff company to pay various sums to the Beck Co. by way 
of loans. For the £500 paid over previously, the plaintiff company 
received nothing, and eventually it was found that Mr. Billington 
had been in the habit of getting money in and out of the 
plaintiff company’s bank by a series of loans upon the security of 
certain debts which he proposed to pay off. Various advances 
were made on outstanding debts, and there were certain repay- 
ments. Subsequently Mr.: Billington was deposed from his office 
as director of the plaintiff company, and the Beck Co. had gone 
into liquidation. . 

Mr. Harry BENJAMIN SPILLER said that he knew Mr. Billing- 
ton 20 years ago, but he had not seen him for five years when 
they met in 1910. In June of that year he knew that Mr. 
Billington was managing director of the Beck Co., but he did not 
think anything definite was said in regard to the finances of the 
company. 

Mr. MatHew: So far as you knew the company was in a 
sound financial position ?—Yes, I knew that years before, I had 
found money to put it in a sound financial position. 

In cross-examination by Mr. Pottock, K.C., Witness said that 
the statement of claim showed that it was sought to recover £500 
lost under the agreement with the Beck Co. to manufacture the 
meters; £46 the difference on certain transactions on the sale and 
purchase of debts ; and something like £40 or £50 expenses relating 
to a matter with the Dublin Corporation. 

Mr. Pouiock: Do you think Mr. Billington has swindled you ?— 
I am not going to say that. ; 

In further cross-examination, Mr. SPILLER said that he placed 
debentures for the Beck Co. in 1909. He knew that the Beck Co. 
wanted money, but inquiries as to the value of the patents were 
answered satisfactorily. He was satisfied that the Beck Co. had a 
prosperous future before it. Mr. Billington had, in fact, bought 
several debts of the Beck Co. : 

A CLERK formerly in the service of the Beck Flame Lamp Co., Ltd., 
at the time Mr. Billington was managing director, said that he was 
appointed secretary pro tem. of the plaintiff company by Mr. 
Billington, who was well acquainted with the financial condition 
of the Beck Co. ‘ 

Mr. HaypN HARRISON, electrical engineer, stated that he 
entered into an agreement for the sale of the meters, and could 
have sold them if they had been supplied to him, 

His LORDSHIP suggested that the evidence was unnecessary, as 
they knew that no meters were sold. The witness was the sole 
agent, and therefore, if there had been anything to be sold, he 
would have sold it. 

Mr. ATKIN: Was it, in your judgment, a sound commercial ven- 
ture, and do you believe that you would have been able to sell the 
meters if they had been supplied?—I do believe that it was a 
sound commercial venture, and I have no doubt I should have been 
able to make good sales. 

Mk. PoLtock, in opening the case for the defence, said that there 
was not an atom of evidence, and not even a suggestion, that any of 
the money had passed into Mr. Billington’s pocket, or that he had 
derived any advantage out of the transactions. The Beck Co. was a 
company likely to do well, as it had some very'good patents ; but it 
wanted capital. It had been suggested that Mr. Billington had 
been guilty of fraud, but in order to arrive at such a conclusion, 
they must look for motive. It could not be suggested that a man 
would descend to fraud without motive, but here there was not even 
a suggestion that the defendant had derived any advantage. The 
only advantage had been with the Beck Co., and yet reckless charges 
had been made against the defendant in order to create prejudice. 

Mr. ARTHUR MARSTON BILLINGTON was then called, and said 
that he was a constructing electrical engineer, carrying on business 
at Suffolk House, Lawrence Pountney Hill, E.C. In the course of his 
business he had come across several patents from time to time, and 
had been interested in companies formed to exploit them. He was 
for many years engineer to the London Electric Supply Corporation, 
and he entéred into the plaintiff company, and Mr. Spiller was the 
other director. He had known Mr. Spiller for some 15 years, and 
in 1908 he camé into business contact with him in connection with 
the Beck Co., whose business related to a patent arc lamp for street 
lighting. They secured some important contracts with the London 
County Council for lighting the Strand and other places. Mr. 
Spiller was to find a certain amount of capital, and witness promised 


-him 300 shares, but he ultimatély got 500. When he came to 


witness’s office he saw the meter on the table, and asked what it 
was. Witness explained it to him, and told him that he had a half 
share in it, and-was arranging with the Beck Co. to manufacture 
it, He suggested that as witness hada great deal on hand, it would 
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facilitate matters if witness would allow him to form a company. 
At first he (witness) rejected the proposal, because he did not wish to 
make a company of it, as he wished to work it with Mr. Johnson. 
Ultimately, however, he agreed that the company should be formed. 
It was formed, and the arrangement was that the Beck Co. should 
manufacture the meters. It was also agreed that #500 should be 
paid to the Beck Co. to provide plant, an accumulator house, and 


put upatesting room. In fact, it was arranged that they should. 


put themselves in a position to carry on the manufacture. The 
plant was exceptional, and had to be provided. It was not true that he 
made any representations about the Beck Co. at that time, but he 
believed it would have been in a position to carry out the manu- 
facture of the meters, or he would have had nothing to do with it. 
He was supposed to have a salary as managing director of the Beck 
Co., but he did not always get it. 

As a matter of fact, have you ever had any fees as a director of 
the plaintiff company ?—No, not from either company. 

Had you any desire to falsify the minutes at all ?—No, certainly 
not. 

Or any object in falsifying them as alleged ’—None whatever. 

Examination continued: The meter company had a certain 
amount of capital lying idle, and the Beck Co. had no money imme- 
diately available, and I suggested that it would be to our mutual 
advantage to assist the Beck Co. financially. At that time we 
could not have made use of the money for the sale of the meters, 
as the meter was not then in a sufficiently advanced form. 

Have you in any way sought by these transactions which are 
questioned in this action to secure profit or advantage for yourself ? 
—None whatever. I have suffered in pocket and in health. : 

Is it true that on any occasion you have made false assertions to 
Mr. Spiller ?—No. 

In cross-examination by Mr. ATKIN, Witness said that in August, 
1910, he thought the Beck Co. was in a satisfactory financial posi- 
tion, and Mr, Spiller knew the exact position of that company. 

After some further evidence, the Jury found a verdict in favour 
of the plaintiff company, and awarded them £486 damages. 

Judgment was accordingly entered for the plaintiffs with costs, 
but a stay was granted with a view to possible appeal. 


Osram LAMP Works, LTD., v. FREEMAN. 


In the Chancery Division on March 7th, Mr. Justice Sargant had 
before him this case, on a motion to restrain an alleged infringe- 
ment of the plaintiffs’ patent. 

Mr. J. HUNTER GRay (for plaintiffs) explained that the patent 


had been certified as valid by Mr. Justice Warrington as the result 


of a trial before him last year, which lasted two or three weeks, 
Since then there had been‘a very large number of infringing lamps 
made abroad, imported into this country, and sold through 
retailers, The patent was for a metal-filament incandescent lamp, 
and there was no process except plaintiffs’ by which this filament 
could be made. 

Srr ALFRED Cripps, K.C. (for the defendant) said his client was 
not the manufacturer but merely the retailer. Immediately the 
motion was launched the defendant told plaintiffs this and offered 
to abide the result of an action which plaintiffs were bringing against 
the manufacturers—the Gabriel Co. In these circumstances, 
counsel urged that it was extremely oppressive for the plaintiffs 
to have continued the proceedings against the retailer, and asked 
that plaintiffs should be ordered to pay the costs of the motion, _ 

His LorpsuiP: Is there a substantial defence on the part of 
the manufacturer? 

Sir ALFRED Cripps : Certainly. Itis not evidence now, but I may 
say that, according to an affidavit of Mr. Ballantyne, there is a very 
substantial defence. Weare not using the process upheld before 
Mr. Justice Warrington, but something quite different... We are 
not going to tell them now what it is, 

His LorpsHIP: It would be very oppressive on the manufacturer 
for the process to be disclosed by the retailer. 

Mr, Gray: This sort of thing is very much more oppressive on 
the patentee. 

His LorpsHIp (to Sir Alfred): Are you prepared to keep an 
account of the lamps sold ? 

Sir ALFRED CRIPPS: Certainly. We have offered that, and to 
abide by the case against the manufacturer. We say that.from the 
moment that offer was made, no costs should have been incurred. 

His LoRDSHIP made no order on the motion, and reserved the 
costs, 


Munpay v. SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER 
Co., Ltp., AND THE NEW GUTTA-PERCHA Co., LTD. 


ON March 6th Mr. Justice Swinfen Eady heard in the Chancery 
Division an application on behalf of the South Metropolitan 
Electric Light and Power Co., Ltd., who were defendants with the 
New Gutta-Percha Co., Ltd., to an action brought against them by 
Mr. Edgar Lake Munday. Plaintiff asked for an injunction to 


restrain an alleged nuisance. By this application the Electric Co. * 


asked that the plaintiff should be required to elect against which 
defendant in the action he was going to proceed, and that so far as 
related to the defendants against whom he elected not to proceed, 
the action should be dismissed with costs. 

Mr. Tomlin appeared for the applicants; Mr. Frank Russell, 
K.C., and Mr. J. Edwards for the plaintiff ; and Mr. A. E. Hughes 
for the New Gutta-Percha Co. 

Mr. TomuIn said the statement of claim in the action 
alleged that the defendants carried on, or permitted to carry on, 
their businesses upon their respective premises at Crocms Hill, 
Greenwich, and upon the roadway or passage leading thereto, 


known as May’s Building Mews, so as to cause a. nuisance by noise 
to the plaintiff as the owner and occupier of the dwelling house 
and premises, 54, Crooms Hill. Thenoise complained of was caused 
by the traffic of lorries, trollies, and other vehicles, A nuisance was 
also caused by numbers of the workmen of the defendant companies 
gathering in the roadway and in front of the plaintiff's house and 
shouting and making a noise there. He (counsel) contended that 
there had been an improper joinder of defendants. 

In reply to his LoRDSHIP, Counsel said that throughout the claim 
there was a separate tort against each defendant alleged, and no 
sort of connection was alleged between the defendants, who carried 
on separate businesses on separate premises at the end of a lane. 

His LorpsHip: Which of the two defendants knocked the 
plaintiff’s wall down ? 

Mr. ToMLIN said he did not know, but the plaintiff seemed to 
be in the position of the unfortunate man who was squeezed between 
two omnibuses, and sued the owners of both, because he did not 
know who was the squeezer. Plaintiff ought to be compelled to 
elect against which defendant he intended to proceed. 

Mr. Huaues, for the New Gutta-Percha Co., supported Mr. 
Tomlin’s argument. 

Mr. RUSSELL said it was not possible to say whose lorry was 
passing or whose goods were being carried past the plaintiff’s house 
on any particular occasion. Plaintiff complained that defendants 
were obstructing his right of way and making life intolerable—at 
all events, unpleasant, by reason of the noise. He could not, how- 


_ ever, tell which defendant’s workmen made more noise than the 


Other—it was, however, a combined noise of the workmen which 
constituted the nuisance. 

His LorpsHIP said it was not disputed that the defendants 
respectively had a certain right of way, but the extent of it was 
disputed by the plaintiff. It appeared manifest that plaintiff 
alleged a wrong or tort committed by each of the defendants. In 
each case the defendants claimed a right of way, and in each case it 
was a question of what the defendants had separately done. He 
was of opinion that the plaintiff must be put to his election as to 
which of the defendants he desired to proceed against, and the action 
must be stayed against the other defendant. 


Osram LAMP Works, LTD., v. Louis ScHLoss & Co. 


On Friday last Mr. Justice Swinfen Eady, in the Chancery Division, 
decided a motion by plaintifis against defendants, of 3, Rangoon 
Street, Crutched Friars, for an interim injunction to restrain the 
infringement of the plaintiffs’ patent No. 23,899, of 1904, relating 
to tungsten filaments for lamps. 

Mr. Colefax, K.C., (with him Mr. J. Hunter Gray), instructed by 
Messrs. Bristows, Cooke & Carpmael, appeared for the plaintiffs, and 
the defendants were represented by Mr. Frost. 

Mr. CoLEFAX, in opening the plaintiffs’ case, said they had 
purchased a number of “ Edna” lamps from the defendants. They 
had been submitted to Dr. Oberlander, who had sworn an affidavit 
that they had been manufactured in infringement of one or other 
of the plaintiffs’ patents. The defendants said they purchased the 
lamps from the Société Anonyme Métal et Lumiére, of 63, Rue du 
Marché, Brussels, and the Belgian company stated that the lamps 
were made in Italy—by the Societa Edison and Cruto Clerici et Cie, 
of Milan—whose works were at Turin. There was evidence on 
behalf of the Belgian company showing that a gentleman con- 
nected with them had seen the Italian company’s works, but he 
did not givé any detail of the manufacture, and, so far as detail 
was concerned, it was left to a Mr. Maurice Bayet to put it in 

evidence. 

CouNSEL reminded his Lordship that the Osram patents had been 
upheld by Mr. Justice Warrington, in an action against the “Z” 
Lamp Manufacturing Co. On the present application, he had an 
affidavit by Mr. Wm. L. Pakenham, the superintendent of the 
“Z” Co., who-had, in fact, seen the “Edna” lamps manufactured 
in Italy, and he said that the process was precisely that which was 
carried on by his own company in this country, and which had 
been found to be an infringement. After describing the plaintiffs’ 
mode of manufacture, Mr. Colefax said that the patent of 1904 
consisted in the use of steam and hydrogen, and the other patent, 
in the use of nitrogen and hydrogen. The defendants in the action 
against the “ Z” Co., said they did not use steam, but only hydrogen, 
but it was found, as a fact, that there was still sufficient trace of 
moisture left. 

The affidavit of Dr. Oberlander stated that he had. examined the 
Edna lamps submitted to him, and he was satisfied that the pro- 
cess used in their manufacture was an infringement of the 
plaintiffs’ patents. ~ 

Mr. Frost read the affidavit of Louis Schloss, which stated that 
he was a dealer in lamps. The “Edna” lamps were not manufac- 
tured by him, but purchased from the Brussels company above 
referred to. : 

The affidavit of Michel Biske, managing director of the Brussels 
company, stated that all the lamps sold by them to the defendants 
were manufactured by the Italian company at their works in Turin. 

The affidavit of Carlo Clerici, son of a director of the Italian 
company, showed that he had made a study of lamps, and he 
visited the works of the Italian company and knew that neither 
steam nor hydrogen was used to prevent oxidisation of the 
filaments, 

Commenting on the defendants’ evidence, Mr. CoLEFAX said 
that Clerici was the responsible person, but he did not go into any 
details of the manufacture. When the filament had got to its last 
stage, in order to raise it to a sufficient temperature, the Italians 
said they passed a current of electricity through it. Precisely the 
same suggestion was made in the action against the “Z” Co,, 
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and on that issue being fought out, Mr. Justice Warrington ‘found 

that, in effect, there was a minute quantity of moisture clinging to 
. the bell-jar, which, in fact, effected the removal of the carbon. He 
suggested that the defendants were swearing by the card rather 
than stating what the process really was. 

His LorpsHiIP: In the process described by the defendants 
supposing there is an imperfect vacuum, what is there to prevent 
the oxidisation of the tungsten ? ¥ 

Mr. Coterax: Nothing, unless hydrogen is putin. Our patent 
gets out the carbon without oxidisation. 

Mr. Frost: The carbon is removed.in vacuum. The vacuum 
being sufficiently complete there is not a sufficient quantity of 
oxygen remaining to destroy the filament. 

Mr. CoLEFAx : The only evidence given by the defendants does 
not put forward any such. story, but, on the contrary, says an 
electrical current is used. 

_His Lorpsuip: Are the lamps manufactured by the Italian com- 
pany sold in Italy as Z” lamps ?—Mr. CoLterax: Yes. I submit 
that in the absence of any affidavit from Clerici telling us exactly 


’ what the process is, we are entitled to an injunction. Mr. Justice 


Warrington has found that there is no direction in the specification 
to introduce steam. 

Mr. Frost, for the defendants, submitted that as Clerici’s 
affidavit was not contradicted, the motion failed. 

‘His LorpsHip: Does he explain anywhere how it is that the 
tungsten does not get oxidised?—Mr,. Frost: No. 

His LorpsHIP : That is rather important. 

Mr. Frost: These things are very extraordinary. In the 
previous case against the “Z”’ Co. it was argued that there was no 
steam left in the bell jar. That, of course, has now gone. We 
contended that the carbon was actually distilled off without 
chemical action. 3 

His LorpsHip: The affidavit of Bayet throws over Mr. 
Swinburne’s theory of the physical volatilisation. 

Mr. Frost: That is his opinion. If there is no hydrogen intro- 
duced into this vacuum, there is an answer to this case. 

His LorpsuHIP, in giving judgment, said he need only deal with 

the first of the plaintiffs’ patents—that of 1904. The plaintiffs 

had established the validity of that patent in the action before Mr. 
Justice Warrington, and also that the “ Z” Manufacturing Co. had 
infringed it. It now appeared that the defendants, Louis Schloss 
and Co., imported lamps,.which, according to the plaintiffs’ allega- 
tions, were made in infringement of the patent, and in the same 
way as the lamps which were the subject of the former action. 
According to the evidence adduced on behalf of the defendants in 
the former action, it was said that no steam or hydrogen, or 
hydrogen with a small quantity of water, was used, and that, 
therefore, there was no infringement. The-plaintiffs’ process was 
to protect the filament, and the defendants said the process used in 


the manufacture of Edna lamps was to remove the carbonaceous © 


material by electricity, and although that was done in a vacuum, 
the vacuum was imperfect, and ther3 was a sufficient residuum of 
air left for the removal ofthe carbon. Mr, Biske said that he 
had visited the Italian company’s works, but he did not in terms 
say that he had witnessed the manufacturing process. All he said 
was that the carbon was removed by placing the filament in a 
vacuum, and raising it by means of current to a high temperature. 
_ In other words, he attributed the oxidisation of the carbon to the 
small quantities of air remaining in the vacuum. Mr. Cleriei did not 
give any details in his affidavit of the way in which the filaments 


were manufactured.. He denied that certain gases were introduced, | 


but there was no denial of the introduction of hydrogen 
alone. On the other hand, it seemed clear“ from the 
affidavit of Dr. -Oberlander that unless some means were 
adopted to protect the tungsten in the filament from oxidisation, 
the introduction of ‘a high electrical current would result in the 
destruction of the tungsten filament. ‘‘ Having regard to that 
evidence,” said his Lordship, “‘I am of opinion that. for the pur- 
poses of the present’motion it has. been shown that these lamps 
are really manufactured in the same way as the lamps of the “Z” 
Co. in the previous action.” Mr. Pakerham, the superintendent of 
the “Z” Co., had seen the Italian process, and said it was the same 
as that ofthe plaintiffs. There would, therefore, be an interlocu- 
tory injunction against the defendants on the plaintiffs’ under- 
taking in damages, and the usual order as to costs. ig 


_ Electrical Trade in Switzerland.—The. year 1912 
was a record year for the Swiss machinery and electrical industry. 
Factories were so full of work that delivery to date, in many cases, 
was impossible. Orders were booked for large electrical units for 
the Augst-Wighlen station, and also for that at Laufenburg. The 
enlargement: of: power stations, and the extension of distribution 
networks, both at home and abroad, created a lively demand for 
generators, transformers and motors. In view of the monopolisa- 
tion of electric supply by the Cantons and Communes, private 
capital abstained from putting forth new schemes. The electrifi- 
cation of the Federal railway system, which is to be undertaken 
at no distant period, involves the establishment of new generating 
stations to supply the current which will be required. In: con- 
trast with the temporary lull in electric circles in Switzerland, 
orders for water turbines came from abroad, and especially from 
oversea countries, in ever-increasing numbers. Business in steam 
turbines was also extremely satisfactory, —. 


REVIEWS. 


Design of Electrical Machinery. Vol. II. By W. T. 
Ryan. London: Chapman & Hall, Ltd. Price 6s. 6d. 
net. 

This is the third volume of a series of books by the 

author on electrical design, and deals with alternators, 

synchronous motors, and rotary converters, the two preceding 
volumes having discussed direct-current machines and 
alternating-current transformers respectively. 

Different types of alterneting-current generators and their 
characteristics are described in the first chapter. A number 
of extracts from specifications and the A.I.E.E. standardisa- 
tion rules, together with some miscellaneous information on 
windings, vector diagrams, &c., are given. 

Chapter 2 deals with the design of alternators and 
synchronous motors, and the treatment is quite modern. 
A number of tables are given relating to output coefficients, 
specific loadings, air-gap densities, and so on—all of which 
are on the safe side. Field and voltage wave forms are 
treated fairly thoroughly, as is also armature inductance. 

Following, we have 11 pages devoted to the design of 
rotary converters, and the author states that he has only 
considered the points wherein a rotary is different from 
either a synchronous motor or a direct-current generator. 
As a matter of fact, the information given is of the most 
elementary and discursive character. Some definite data 
should surely have been given as to the different pro- 
portioning of the various parts, conductor sections, number 
of conductors in series per pole, &c. 

The concluding chapter gives a number of reproductions 
from working drawings of a 180-K.v.a. 2,200-volt 
alternator. 

The book consists of 127 pages of matter, with a seven- 
page index. Distributed amongst this 127 pages are 55 
photographic reproductions of machines and parts of 
machines, strongly suggestive of manufacturers’ catalogues, 
and it may at once be stated that the great majority are 
useless from an educational standpoint The price is 
altogether unreasonably expensive.—H. G. 8. 


The Practical Telephone Handbook. By J. A.M.I1.E.E. 
London : Whittaker & Co. Fifth edition. Price 6s. net. 


Dr. Fleming recently remarked, in the course of a series 
of lectures which he was delivering on wireless telegraphy, 
that nowadays it was quite impossible for a man to be an 
all-round telegraph engineer—he must specialise in one of 
the branches into which the profession is divided, each of 
which in itself constitutes a life’sstudy.. In none of the sub- 


. divisions of telegraph engineering are these remarks more 


true than in 'connection with telephony. Only a few years 
ago, telephony formed a part, and only a small part, of the 
work of the inland telegraph engineer. At present, however, 
telephony has grown to such an extent as completely to 
overshadow the older art, and rapid developments and changes 
are still taking place. The difficulty of keeping abreast of 
modern practice in the telephone field is only too well known 
to the engineers and other officials connected with the tele- 
phone industry, and by them the appearance of an up-to-date 
edition of the work under review will be welcomed. The 
greater number of readers are, in all probability, familiar 
with this book in earlier editions, and to them we need only 
say that the old standard of excellence has been well main- 


_ tained in the present one, which has been considerably 


revised and enlarged. For the benefit, however, of any 
readers who may not be acquainted with the work, we give 
a short sketch of the ground whichitcovers. 
_ The first chapter gives a brief outline of the elementary 
electrical phenomena upon which the science of - telephony is 
founded. Then follows a chapter on batteries, and one in 
which the history of the development.of the telephone is 
rapidly sketched. A : 

The various pieces of apparatus, the different exchange 
arrangements, including some special exchange systems, and 
automatic working, are -descri in considerable detail. 
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Chapters are given on the apparatus room ; power plant; 
traffic statistics ; construction—overhead, underground and 
submarine; loading, including a ‘brief sketch of Dr. 
Kennelly’s theory of artificial cables; the localisation of 
faults ; electrical: measurements ;° development studies ; and 
wireless telephony. “The book concludes with a chapter on 
the miscellaneous applications of telephony, such as the 
electrophone service; police and fire alarms ; the telauto- 
graph ; and several others. At the end of the book many 
useful notes and tables have been collected into an appendix. 


The book is well printed, the diagrams are clear, and we 


can recommend it to all who wish to obtain an up-to-date 
book on telephony at a reasonable price. 

We have only two adverse criticisms to offer. 

In dealing with the Leclanché cell, on page 31, the 
author remarks that in setting up this cell care should be 
taken to exclude manganese dioxide dust. It has been 
shown by Mr. J. G. Lucas, in a paper read before the 
Institution of Post Office Electrical Engineers, that this is a 
fallacy, and that a Leclanché cell, in which powdered 
manganese dioxide is used, is much more efficient. than one 
in which the granulated substance is employed. ~ 

We notice with regret, on pages 405 and 406, that in 
dealing with the theory of telephone transmission, the author 
has used the symbol a to denote the wave-length constant, 
and to denote the attenuation constant. The best English 
writers on. this subject, among whom may be mentioned 
Dr. J. A. Fleming and Messrs.. Cohen .and . Shepherd, 
use a to denote the attenuation constant, and 6 to denote 
the wave-length constant. This manner of using the 
symbols is that which follows naturally, in the theoretical 
investigation of the subject, from the mathematical con- 
ventions ordinarily employed in algebra and geometry. 

It seems very undesirable to use the same pair of symbols 
with reversed meanings, and we hope that in future editions 
of the work under review. this matter will be put right. 


Wireless Telegraphy and Telephony. By W. J. Wuire. 
London :. Whittaker & Co. Price 2s. 6d. net. 


The author's aim has been to provide the general reader 
with a sufficient acquaintance with the fundamental principles 


’ of electricity and magnetism, to enable him to follow intelli- 


gently the principles and practice of wireless telegraphy and 
telephony. The work is neither a scientific treatise nor a 
“popular” book in the ordinary sense of the word. To treat 
a highly technical subject in a manner which shall enable the 
layman to obtain a reasonable insight into its theory and 
practice, without consulting other works, necessarily involves 
the devotion of considerable space to introductory matter, 
and, in our opinion, what is needed (and what is, indeed, 
already available in various forms) is a popular handbook 
dealing with the elements of electricity and magnetism in 
such a manner as to absolve the author of a popular treatise 
ou any electrical subject from descanting on introductory 
matter, which is, after all, practically the same in every 
case. As matters stand at present, almost every popular 
handbook on electrical subjects—and, for that matter, most 
of the higher-grade text-books as well—is encumbered by 
preliminary chapters dealing with amber, i)Accrpov, magnetic 
needles, Ampére’s “swimming rule,” and so forth. The 
space available for the branch of electrotechnics actually in 
hand is consequently curtailed. . Surely it.is not too much to 
hope that this profitless repetition—wearisome. to the reader 
and involving loss of time and space to the author— 
will be eliminated from electrical and other technical and 
scientific handbooks at no distant date. . As the result of the 
space devoted to introductory matter—which is, be it under- 
stood, “excellent in itself—the subject of wire telegraphy is 
not reached before page 40 in the present volume, and the 
subject_of wireless telegraphy-is broached on page 64; some 
20 pages are devoted to wireless telephony. 

The introductory pages deal with ‘frictional electricity, 
voltaic electricity, and the storage-of electricity in secondary 
cells. The section on magnetism affords an excellent intro- 
duction to the principle of action of telegraphic instruments. 
The Morse key, code, sounder, recorder, and relay, &c., are 


treated of in Chapter III, while Chapter IV is devoted to wire 
telegraph circuits and working. The latter section is brief 
(8 pp.), and in itself excellent, but it might easily have been 
omitted from a treatise on wireless telegraphy and telephony. 

Chapter V explains the principle and limitations of wire- 
less telegraphy by induction, and by utilising two more or ~ 
less remote waterpaths across a river—the latter system 
simply avoiding the necessity for carrying wires across or 
through the river, and being largely used at the present day 
across a number of Indian rivers. Proceeding, the author 
describes and discusses induction systems, and then turns to 
the generation and telegraphic application of high-frequency 
oscillations. The work of Hertz and the application of his 
results in tuned circuits are discussed briefly, but very 
clearly, and the present limitations of wireless telegraphy in 
respect of secrecy are pointed out. Chapter VII, describing 
the function and construction of spark gaps, Righi’s and 
Chunder Bose’s oscillators, and the coherer and tapper, leads 
the reader to a clear conception of the modus operandi of 
Marconi’s system. Chapters [X-XII respectively deal with 
the Telefunken, Lodge-Muirhead, De Forrest, and Fessenden 
systems, and clearly explain their characteristic features and 
advantages. 

Recent progress and improvements in apparatus are con- 
sidered in Chapters XIV and XV; most general readers 
would appreciate a rather fuller description of results already 
obtained, distance of transmission, general location of the 
chief present and proposed stations (preferably illustrated 
by a map), and a more complete review of miscellaneous 
present and prospective applications of wireless signalling. 
The Fessenden high-frequency alternator is illustrated and 
briefly described, but the author certainly attaches too little 
importance to the possibilities of high-frequency electro- 
mechanical generators, and no mention is made of the 
Goldschmidt machine. 

The general production and style of the book are excellent, 
but the unorthodox spelling “ oscillagraph” is repeated a 
number of times. It is a pity that some of the space 
devoted to introductory matter could not have been allocated 
to some of the recent important developments, which receive 


no mention, but the volume suffers much less than would be 


expected from being a revised early edition. By an over- 
sight the author has allowed 1905 (page 145) still to be 
referred to as “last year” in the 1912, as in the 1906 
edition, The book is to be recommended as a clear exposi- 
tion of wireless telegraphy and telephony, sufficiently com- 
plete for the needs of the general reader. 


Common-Battery Telephony Simplified. By Water 
Arxins (Engineering Department, G.P.0.). London: 
The Electrician Printing and Publishing Co., Ltd. Price. 
38. net. 


Probably in no branch of applied electricity are more 
involved and complex systems met with than in modern 
common-battery telephony. . 

The full diagrams of the connections of these systems are 
so intricate that the student experiences very great difficulty 
in tracing out the paths of the currents concerned in the 
various operations of calling, clearing, &c. It is almost 
absolutely necessary, in order to obtain a clear grasp of the 
actions which take place, to. cut out from the complete 
diagram everything not concerned in the particular phase of 
the working. being studied, and to draw a simple diagram 
which enables the attention to be concentrated on the 
circuits and pieces of apparatus actually involved. 

The difficulty is, however, immediately met with that 
when the working of the circuits represented on the full 
diagram is not properly understood, it is by no means easy to 
draw these simple diagrams—the knowledge, which the 
student wishes to acquire, being necessary to enable him to 
unravel the complexities which he meets with. The author 
of the present volume has recognised this difficulty, and has 
produced a book which should smooth the path of the — 
beginner, and also be'acceptable to those who are actually 
engaged in the telephone fieldfor, owing to the rapid 
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developments of the subject, any means by which the work 
of keeping abreast of modern progress can be facilitated is, 
welcome. 

The writer has omitted all padding in the form of 
descriptions of obsolete methods, discussions on theoretical 
questions, and photographs of exchanges and apparatus. He 
has confined himself to describing the principles of the 
common-battery telephone system, as used to-day by the 
British Post Office. 
~ The book is divided into sections dealing with the main 
frame and apparatus room, subscribers’ switchboard arrange- 
ments, junctions, subscribers’ apparatus, testing arrange- 
ments, and several miscellaneous circuits, such as supervisor’s, 
observation and interception circuits, electrophone arrange- 
ments, and some special types of switchboard. 

An appendix is added, in which the colour scheme 
used for switchboard cables is given, and also one dealing 
with the voltmeter method of measuring resistances. 

The book is well printed on good paper, the diagrams are 
clear, and it can be recommended to all who are brought 
into touch in any way with common-battery exchanges ; 
especially to those who are studying the subject without 
the aid of a teacher. © 


BUSINESS NOTES. 


Consular Notes.—India,—A recent report by the 
American Consul at Bombay stated that the substitution of electric 
traction for steam power on the suburban line section of Bombay, 
which had been under consideration by the Railway Administration 
for some years, had reached an important stage. 

If electric power is substituted for steam traction on the Great 
Indian Peninsular and Bombay, Baroda and Central India Railways, 
it is expected that both lines will be disposed to adopt similar 
systems to facilitate interworking. It is understood, however, that 
the intention of the Bombay, Baroda and Central India administra- 
tion is only to carry suburban passenger traffic by electricity, there 
being no idea at present of using electric traction for either freight 
work or on the main lines, A number of newspaper articles have 
discussed the system of electrification most suitable for the project, 
and it is stated that, if the port authorities acquiesce in the desira- 
bility of electrifying their local lines, this will practically eliminate 
the introduction in Bombay of any but the single-phase alternating- 
current system, and that everything points to the expert recom- 
mending the installation of this system. Local engineers are scome- 
what at variance with this view, and results obtained on 
railways in the United States are cited in support of 
their argument for direct-current operation. 

A survey will shortly be carried out by theagency of the Bombay, 


Baroda and Central India Railway Co., for a line of railway on the . 


6 ft. 6 in. gauge, from Gangapur, on the Nagda-Muttra section of 
the Bombay. Baroda and Central India Railway, to Luni, on the 
Jcdhpur, Bikaner Railway, a distance of about 260 miles, 


Russia.—The American Consul at Moscow reports that negotia- 
tions have been going on for some time respecting the sale of the 
Rauchiali waterfalls on the river Vuoxen, and an agreement has 
only recently been reached under which the proprietors cede all 
their rights to a Brussels banking house for a little over £200,000. 
The average power of the waterfall is 48,469 H.P. It is said that 
the purchasers contemplate delivering the current to be generated 
by the fall for power purposes in St. Petersburg. The capital of 
the proposed exploiting syndicate is £4,000,000. The bank in 
question, it is stated, is also negotiating for the purchase of the 
Vallinkoski Falls, the second in importance on the Vuoxen River, 
which will yield 44,398 effective H.P. The municipal finance com- 
mittee of Finland is said to be considering a project for a car line 
between Helsingfors, Haga and Munksuas, The Moscow Electric 
Light Co. has given out a statement of its business in 1911, which 
shows a net profit of nearly 84 per cent. According to the con- 
ditions of the contract with the city the surplus above 8 per cent. 
must be distributed among the consumers of electricity in pro- 
portion to the amount consumed by them. The total sum subject 
to distribution amounts to £3,000, and each subscriber is entitled 
to receive 1s. 54d. on every £10 worth of electricity consumed. 
The company has presented to the city board a report on its 
development during the past three years, from which it appears 
that the reduction of the local rate has promoted its general 
progress. The average cost of energy has been reduced from 7d. to 
53d., while the assets of the company have increased from £1,400,000 
to £2,200,000. The number of electric meters installed in private 
dwellings has risen from 14,000 to 33,000. The length of cable has 
increased from 325 to 725 miles, and-the income of the company 
from £300,000 to £450,000 per annum, 

The American Consul at Moscow also reports that there: was 
a considerable increase in the amount of electrical power used 
in Russia in 1911, and in connection with thie, in the 


production of electrical machinery principally for. mining and 
metallurgical purposes. The greatest progress was noted in the 
production of Diesel engines, while there was also a larger output 
of cables, tramway and telephone equipment, and machinery used 
in the production of ozone. The forward movement of Russia’s 
industries, together with the increased agricultural production, 
caused the continued importation of various systems of electric, gas 
and other tractors, as well as of separate equipments. .For some 
time to come Russian manufacturers will not be able to satisfy the 
demand. A considerable amount of improved machinery for work- 
ing metal was imported, indicating the growth of machinery build- 
ing in the country. 

Siam.—The American Consul at Bangkok reports that estimates 
for three wireless stations and installations were placed in the 
budget of Siam for the fiscal year 1912-13. An experimental station 
of the Telefunken system was erected on the island of Kohsichang 
some years ago, and this system will be used for the new installa- 
tions. The sites for the land stations will be on the eminence at 
the exhibition ground at Pratoomawan, at Kohsichang, and the 
third on the top of the hill ut Singora. Three vessels of the fleet 
are to be equipped. The station at Singora will be easily able to 
communicate with the Telefunken station at Sabang during the 
day and during the night will have a much further radius. The 
Post and Telegraph Department will connect the central station at 
Sapatum with the Ministry of Marine by ordinary telegraph, and 
will place a second line between Post Office No. 2 and Sapatum. 
Commercial messages will be dispatched by wireless, but it is not 
anticipated that the system will compete with the landlines. 


China.—A recent report by a German commercial agent attached 
to the German Consulate at Shanghai refers to the possibilities for 
the expansion of trade with China in electrical and similar goods. 
Although it is hardly to be expected that the electrical trade of 
China will develop as soon, or grow as quickly, as that of Japan, 
there can be no doubt that considerable expansion will take place in 
the near future. Apart from English companies already working in 
the market, American and German companies are displaying con- 
siderable interest, and competition is bound to become keener than 
it has been up tothe present. The larger towns, which are more 
and more beginning to undertake the installation of municipal 
stations, are probably the most important source of demand. The 
extension of electric tramways, too, will call for important supplies ; 
projects for such tramways are already in hand for Pekin, Hankow, 
Canton, and several other towns. Electrical firms should also 
consider the possible demand for their goods on the part of mining 
and metal works, Not only are new works of this description being 
undertaken, but existing works are carrying out extensive works 
for the modernisation of their plant. With such possibilities of 
extension there will be excellent opportunities for the extension of 
trade in electrical goods of various kinds, and chiefly in power plant, 
lighting plant, lamps, &e. Steam power is.chiefly used in China for 
driving generators. There isan active demand for water-tube boilers, 
which can be easily transported ; boilers made by Babcock & Wilcox 
are specially favoured. English steam engines find a good sale, 
Turbines are in demand for plants of over 500 H.P., but for smaller 
plants, petroleum motors are used, as petroleum can be readily 
obtained all over China, 

The Austrian Consul at Tientsin reports that the imports 
of electrical materials into that port’in 1911 were valued at 
326,131 Haikwan taels, as against 130,061 Haikwan taels in 1910. 
The most important items are metal-filament lamps, insulated 
copper wire, electrical materials for household installations, 
copper wire for electric tramway work, motors, &c. The imports 
of telegraph and telephone material fell from 299,190 Haikwan 
taels in 1910, to 77,853 Haikwan taels in 1911. 

The American Consul at Swatow reports that the project of 
establishing a telephone system in that port, which was much 
discussed in the spring and summer of 1912, was again actively 
engaging the attention of local capitalists towards the end of the 
year, and it was anticipated that in all probability the scheme this 

.time would materialise. It should be remarked that practically 
the same men who financed the electric light system and the 
waterworks are backing the telephone venture. The leading man 
in this group is also the principal shareholder in the Swatow- 
Chaochowfu Railway, and has also been asked to serve as a director 
of the proposed Chaochow-Hinchow line. It is proposed to open 
with a small exchange of about 100 subscribers, and it is not expected 
that there will be over 250 subscribers altogether in Swatow later 
on. Proportionately a great deal of wiring will be necessary, 
owing to the distances between subscribers. The concession was 
granted last October, and certain English and German manu- 
facturers sent agents to study local conditions and submit estimates. 
The contract was to have been let before the end of 1912. No 
specifications were issued, each firm tendering being expected to 
draw up its own. Tenders were desired for the complete installa- 
tion, including exchange, instruments, poles, wiring, kc. Under 
these conditions it was obvious that a manufacturer wishing to bid 
would have to send an engineer to Swatow to ascertain the con- 

. ditions, and it was not believed that any American firm manu- 

~facturing telephone supplies, that did not have a Far Eastern 
agency, would be in a position to send a representative there in time 
to submit estimates, and that, even if it were, the contract was not 
larg enough to warrant the heavy expenses involved in doing so. The 
waterworks already own two private telephone installations, one from 
the intake station at Ampo to Swatow, and another from Swatow 
to Chenghai. These were put in by the China and Japan Telephone 
Co., of Hong-Kong, a British concern, which naturally secured 
advance information of the present project. As indicated above, an 
agent of this firm has already visited Sawtow. The local German 
firm of Lauts & Haesloop was also very anxious to secure the con- 
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tract. The Consul concludes with the following remarks, which 


are extremely interesting :—“‘'The Swatow Consulate is greatly 
handicapped in efforts toward securing such contracts for American 
firms by the absence of local American business houses and by the 
lack of information as to which American manufacturers have 
agencies in China.. The first difficulty is unavoidable, but the 


second is due to the carelessness of the American manufacturers ~ 


themselves, who should notify Consular officers when establishing 
agencies if they wish to secure the assistance of the Conrular 
service.” 

Spain.—The American Consul at Almeria reports that the wire- 
less telegraph station (situated:on a high hill behind Almeria and 
half a mile from the sea), belonging to the Spanish Government, 
has recently been equipped with new apparatus. The new instru- 
ments, manufactured by the Telefunken Co., are of the latest type 
and of high power. The station is in constant communication with 
the central office at Madrid and with other Spanish porte. 


Catalogues and Lists—TxHe SrAMLEss 
Tuse Co., Ltp., Birmingham.—Postal card relating to their 


“Metallic ” cables and cords, 
Messks. R. H. Patrerson & Co., Lrp., Forth Street Works, — 


Newcastle-on-Tyne.—March catalogue of new and second-hand 
electrical, steam and other machinery for sale or hire. 

THE ELECTRICAL Co, LTD., 122-124, Charing Cross Road, 
London, W.C.—48-page pamphlet (No. 14) containing particulars, 
with illustrations, prices and sketches, of a large number of their 
standard types of electric meacuring instruments, } 

Messrs, C. MELIN & Co., 7, India Street, Crutched Friars, 
London, E.C.—20-page catalogue, fully illustrating and describing 
their Bornkessel burners and blowpipes, some of which are specially 
designed for use by electric lamp manufacturers, while others are 
for laboratory and workshop service. 

Messrs. Magic APPLIANCES, Ltp., 6, Farringdon Avenue, 
London, E.C.—Illustrated leaflet giving brief particulars and prices 
of their ‘“‘ Oscillus” vibrator, and “ Hotwynd” blower. 

Messrs. Pass & SEYMOUR (INC.)., Solvay Station, Syracuse, New 
York, U.S.A.—Illustrated folder, showing their ‘“ P. and S.” inter- 
changeable electric lamp sockets ‘24 sockets made from 15 parts.” 

THE Horpoint ELectric HeaTina Co, Canada and U.S.A.— 
Several illustrated lists (with prices) of Hotpoint electric irons, also 
heating and cooking apparatus. : 

Messrs. H. MILLER, LTp., Hazebrouck, France.—Lesflet showing. 
a number of French electric measuring instruments. 

THE STERLING TELEPHONE AND ELECTRIC Co., LTp., 200, Upper 
Thames Street, London, E.C.—Leaflet No. 207, giving an illustrated 
description and price particulars of their watertight magneto 
mining telephone. 


Fire,—We learn that a somewhat serious fire cccurred at 
the Sphere Engineerirg Works of ENGINEERING AND ARC 
Lamps, Lrp., St. Albans, on Saturday night. The fire was first 
noticed by one of the employés at the North Metropolitan Electric 
Supply station next door, who promptly gave the alarm, at nine 
o'clock. Nobody had been on the premises since half-past four. 
No reason has been discovered for the outbreak. The two fire 
brigades were promptly on the spot, and succeeded in arresting 
progress of the flames. Apparently the fire originated at the 
south-east corner of the building, and three gables were completely 
burnt out for two-thirds the length of the works, and the coil- 
winding department was also completely destroyed. The shafting 
was very much injured, but damage to the machinery is not exten- 
sive, the principal loss being suffered by finished stock and raw 
material. The damage to the stock, building and contents is about 
£4,000, which is fully covered by ineurance. It is hoped to have 
all the machines, &c., working within five ‘weeks; and although 
part manufacture has already been resumed, the indulgence of 
clients for any delays in delivery is requested. . 


Dissolutions and Liquidations, — RossENDALE 
BeLiine Co., Ltp.—A meeting of creditors is called for March 
14th, at 7, Norfolk Street, Manchester. i 

ExpREss CABLE INVENTIONS, LTD.—A meeting is called for 
April 11th, at 294, Charing Cross Road, London, W.C., to hear an 
account of the winding up from the liquidator, Mr. R. H. 
Gillespie. 

MELDRUM Bros., Ltp., Timperley, Manchester.—March 25th is 
the last day for receipt of proofs for dividend by the liquidator, 
Mr. T. Gregory, 3, York Street, Manchester. 

RoaD AND ENGINEERING Co., LTp., Derby.—First and 


- final dividend of 20s. in the £, payable at Smith’s Bank Chambers, 


Market Place, Derby. 

Pybus & Co., electrical engineers; 29, Brown Street,‘Manchester, 
and Chorlton-cum-Hardy. Messrs. J. H. Pybus and T. Pybus have 
dissolved partnership. Mr. J. H. Pybus attends to debts. 


Bankruptcy Proceedings.— J. W. Lewsey, electrician, 
65, Brierley Street, late 103, Mansfield Rcad, Nottingham.—The 
first meeting of creditors herein was held at Nottingham last 
werk, when the liabilities were put at £156, and there was a 
deficiency of £143. It transpired that the debtor started trading 
in partnership with another in 1910, with a capital of £160, which 
Was contributed equally by the partners. After six months’ trading 
the partnership was terminated, and Lewsley continued to carry on 
the business on his own account ‘until 1911, when he executed a 
deed of assignment. Only two creditors, however, appeared to 
have assented to the deed, and the present liabilities were due to 
the non-assenting creditors. . 

Messrs, J. & F,. MITCHELL (Fred. Mitchell & Co.), electrical 


engineers, 97, Stockport Road, Ardwick, Manchester.—Receiving _ 


order made March 6th, on debtor’s petition. 


BERNARD MusGRAVE, director of a limited company, Howick, 
near Preston, late of Astley Bridge, near Bolton.—First and final 
dividend of 3°21d., payable March 15th, at 10, Acresfield, Bolton. 


Sold Out,—The last issue of the ELecrricaL Revinw was 
sold out early on publishing morning, and some of our regular 
readers were, therefore, unable to secure their usual copies. If any 
such readers who may still desire to complete their sets will apply 
to the publisher, he will endeavour to obtain sufficient copies of the 
last issue for the purpose. 


Trade Announcement.—THE Tormo Manvractvr- 
Inc Co., of Bunhill Row, E.C., have opened a branch depot at 
8, Peter Street, Manchester, where they will keep a representative 
stock of F, and S. ball bearings and Tormo steel balls. 


Book Notices.—Wanual for the use of. Fire Brigade’. 
Compiled and published by the National Fire Brigades’ Union Inc., 
London. Price 2s, 6d. net.—This work has been issued to fill a 
want, owing to the great changes which have taken place in thé 
methods of fire-fighting in recent years and the introduction of 
improved appliances ; it is believed that it contains all the details 
necessary for the education of firemen, so far as this can be derived 
from a book, to enable them to attain to efficiency in the execution 
of their dangerous duties. Many well-known experts have con- 
tributed to its pages, and the contents may be relied upon in all 
respects. The Manual will be useful not only to works which 
maintain their own fire brigades, but also to private householders 
and all others who are interested in fire prevention. There is a 
chapter devoted to “ Electricity in the Fire Service,” in which the 
fireman is given some general ideas about wiring, the method of 
control, suitable means of extinguishing electrical fires, &c. This 
is good on the whole, though somewhat too optimistic regarding the 
dangers of shocks from 200-500-volt circuits; these are treated 
lightly, but firemen with wet clothes and boots, standing on wet 
floors, should be peculiarly susceptible to severe shocks, and the 
warning might well be more earnestly impressed upon them. No 
doubt, to save bulk and weight, the book is printed on thin paper. 


_ with the result that in many places the printing on both sides of 


the leaf can be seen, and reading is difficult, 

“ Journal of the Institution of Electrical Engineers.” No. 217, 
Vol. 50. London: E. & F.N. Spon, Ltd. Price 5s—The issue for 
February, 1913, contains the following papers :—Inaugural Address 
of the President, by W. Duddell ; Chairman's Address, Newcastle 
Local Section, by W. C. Mountain; Manchester Local Section, by 
A, A. Day ; Yorkshire Local Section, by S. D. Schofield ; Scottish 
Local Section, by W. McWhirter ; Birmingham Local Section, by 
A. M. Taylor ; Western Local Section, by W. A. Chamen; The 
Magnetism of Permanent Magnets, by Prof. S. P. Thompson ; 
Earthed v. Unearthed Neutrals, by J: S. Peck ; The Turbo-Con- 
verter, by F. Creedy ; The Contro] of Meters, Pablic Lamps, and 
other Apparatus from the Central Station, by W. Duddell, A. H. 
Dykes and H. W. Handcock ; The Testing of Ebonite for Electrical 
Purposes, by C. C. Paterson, E. H. Rayner and A. Kinnes. 

“Psychology and Industrial Efficiency.” By Hugo Miinsterberg. 
London: Constable & Co., Ltd. 1913. Price 6s, net. 

‘Reports of the Committee on Electrical Standards Appointed 
by the British Association for the Advancement of Science.” 
London : Cambridge University Press. 1913. Price 12s. 6d. net. 

‘Methods of Measuring Electrical Resistance.’ By Edwin F. 
Northrup. “Electrical Machine Design.” By Alexander Gray. 
Price 17s. net each. London: Hill Publishing Co., Ltd. 

“* Proceedings of the Physical Society of London.” Vol. XXV, 
Part 2. February 15th, 1913. London: Hlectrician Printing and 
Publishing Co., Ltd, Price 4s. net. 

“Journal of the South African Institution of Engineers.” 
Vol. XI, No.7. February, 19138. Johannesburg: The Institution. 
Price 2s. 

“ Bulletin of the Association des Ingenieurs Electriciens.” 
Vol. XII, No. 11. November, 19th. Liége: The Association. 
Price 5.50 fr. d 

“Third and Fourth Annual Reports of the Hydro-Electric Power 
Commission of the Province of Ontario for year ended October 
31st, 1911.” Toronto: L. K. Cameron. 

“ Bulletin of the Armour Institute of Technology.” Vol. VI, 
No.1. May, 1912. Chicago: The Institute. 

‘* Proceedings of the American Society of Civil Enzineers.” Vil. 
XXXIX, No.2. February, 1913. New York: The Szciety. 

“The Physical Review.” Vol. I, No.2. February, 1913, Lan- 
caster, Pa.: The Physical Suciety. _ 3 

“ Bulletin Mensuel de la Société Belge d’Electriciens.” Vol. 
XXIX, No. 12. December, 1912. Brussels: E, Bruylant. Price 
1 fr. 75. 

“ Bulletin Scientifique de l’Association des Eléves des Ecoles 
Speciales.” January, 1913. Liége: The Association. Price 
75 cents. 

“Attid Ia Associazione Elettrotecnica Italiana.” Vel. XVII, 
No.4. February, 1913. Milan: Stucchi, Ceretti& Co. Price 
L 1.50. 

* Buletin de Ja Sociedad de Fomento Fabril.” Vel. XXX, No. ?. 
January Ist, 1913. Santiago, Chile: The Society. 


Meeting of Creditors.—FostzR ENGINEERING Co., 
Lrp., Wimbledon.—A circular letter issued by Messrs. Nicholson 
and Beecroft, 12, Wood Street, Cheapside, E.C., under date March 
8th, reads as follows .— 

““A conference of the principal trade creditors, amounting to 
over £8,000 out of a total trade indebtedness of about £12,000, was 
called this week by the debenture-holders of the above company, 
amounting to £9,000, as to the best course to be adopted for the 
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preservation of this valuable business, which lately has had: home 
special losses in connection with matters now disposed of and which 
are not likely to occur again, Mr. James Rook, of the Sloan 
Electrical Co., Ltd., was in the chair, and it was generally felt. that 
every effort should be made to accomplish this object, and that the 
creditors should be asked to holg their claims in abeyance for the 
time being, in order to give the Committee, consisting of five of 
the principal trade creditors which was appointed, and _ the other 
parties interested in the company, the opportunity of arranging, if 
possible, some scheme for the payment of the creditors’ claims and 
placing the business on such a footing as will enable it to regain 
its former successful position. In-order to preserve the statu quo 
of the various parties, to protect the assets and to carry on the 
business (there being a large number of valuable orders on hand 
and coming in), Mr. Nicholson, of this firm, has been appointed 


Receiver, and he will be in constant communication with the Com- 


mittee, who will from time to time take such measures for. the 
protection of the general interests as they may deem advisable, It 
is, therefore, hoped that you will see your way clear to sign and 
return the resolution passed, copy of which we have pleasure in 
enclosing you herewith.” 

The resolution was as follows :— 

“That this meeting do hereby appoint a Committee as at foot to 
represent the interests of the trade creditors with power to.make 
such arrangements with the debenture-holders and/or, the company 

as they deem desirable, and that in the meanwhile the creditors 
should hold their claims in abeyance. The meeting and the Com- 
mittee appointed very strongly recommend this course to be agreed 
to by the other creditors. 

“Committee :—Mr, Rook, Sloan Electrical Co. Ltd.; Mr. 


Billington, Beck Engineering Co., Ltd.; Mr. Willey, London 


Electric Wire Co. and Smiths, Ltd.; Mr. Jenkins, J. Sankey and 
Sons; Mr. McKechnie, McKechnie. Bros. ; or, failing him, Mr.. 
Churchill, Chas. Churchill & Co., Ltd.” 


Makers to His Majesty—The Carron Oo., of 
Carron, N.B., has been appointed grate makers to H.M. the King. 
The Carron works have been visited on many occasions by Crown 
heads of Europe, including Czar Nicholas I of Russia, Prince 
Leopold Maximilian of Austria, and by King Edward VI; sear 
Prince of Wales. 


The Shops’ Act.—The Leeds Corporation announces 
that tradesmen who alter their half-day closing arrangements at 
Easter, must alter the notices in the shops. There was: much 
offending in that respect at Christmas, and the Leeds Chamber of 
—— warns tradesmen that similar offending at Easter may bring 
trouble. 

The Nelson T.C. has decided to take steps to ascertain whether 
the electricians of the district are agreeable to a closing: order 
Mere the Shops’ Act, fixing Tuesday or Saturday, as the half-day 

oliday. 

The Manchester Corporation is proposing to make an order 
fixing Wednesday as the dex: of the weekly half-holiday for dealers 
in electrical fittings, &c. 


LIGHTING and POWER NOTES. 


Aylesbury.—The U.D.C. has taken a referendum on the 
electric light question, and the result was as follows : For the scheme, 
1,452 ; against, 439—majority for, 1,013. The number of voting 
papers issued was 2,538, including 116 sent to out-voters, and 
2,090- were returned. of these, 53 were and 146 were. 
unmarked. 


Birmingham,— At a meeting of the Council on March 
4th, Councillor E. C. R. Marks, a member of the Electric Supply 
Committee, suggested the amalgamating of the Gas and Electricity 

_ Supply Committees. He based his arguments for the consideration 
of such an amalgamation upon the statement that the two Com- 
mittees controlled undertakings for the supply of the same 
commodities, viz., light, heat, and motive power, that they both 
used coal as their raw material, and as they were to occupy adjacent 
land at Nechells, it was reasonable that they should be amalgamated. 
The proposal was supported by Councillor Heath, another member 
of the Electric Supply Committee. Councillor Ellaway, the Chair- 
man of the Electric Supply Committee, opposing the motion, said, 
there could be no real amalgamation, as each undertaking must 
necessarily be controlled by separate Sub-Committees. He also 
pointed out that both departments were so big, and the work of the 
Committees engaged in controlling them occupied so much time, 
that it was doubtful if they could, with efficiency, undertake the very 
heavy extra work which would be entailed by the amalgamation. 
With regard to the argument that the future engine was a gas 
engine, he pointed out that the gas would not be the same gas as 
was being manufactured by the Gas Department. The Electric 
Supply Department sold about eighteen million units per annum to 
the Tramways Department, and there was no suggestion of amalga- 
mation between them, although the likeness between the two was 
more pronounced. Sir Hallewell Rogers, the Chairman of the Gas. 
Committee, and Sir James Smith, the Chairman of the Public 
Works Committee, both opposed the proposal, which was negatived 
by a considerable ‘majority. 


Hegnetsshii a half-yearly. meeting of the Gas Co. it was 
announced that, the company hoped.to. have its electric supply 
available by July next. The laying of mains will be proceeded 
with forthwith. 


Bradford,—The Corporation Gas Committee decided 
to install an electric equipment in connection with the coal 
elevating and conveying machinery at Thornton Road Gasworks, 
at a cost of £48. 


Braunton,—The first annual report, presented at a 
meeting of the Braunton Electric Light and Power Co., was of 
a satisfactory nature. The net revenue account showed a profit of 
£80, and the directors recommended payment of a dividend of 5 per 

cent. (less income-tax) on the cumulative preference shares from 
October Ist, 1911, which would amount. to £29, to write £30 off 
the formation expenses, and to carry forward the balance of £21, 
The chairman(Mr. T. Yeo) explained that the capital authorised to be 
raised was 5,000 £1 shares, divided into 1,000 5 per cent. cumulative 
preference shares and 4,000 ordinary shares each of £1. Tiie 
amount of capital issued totalled £3 250 of fully- paid shares, They 
- had good reason to be gratified at the first year’s result. 


Bristol.—The Electrical Committee reports that the loan 
of £52,919, sanctioned by the L.G.B.in March, 1907, for maine, sub- 
stations and services has been expended, and recommends that it be 
authorised to apply to the L.G.B. for sanction to borrow a further 
sum of £25,000 for similar purposes, to be spent as and when 
required. This sum is the estimated requirements for the ensuing 
three years. 


Burnley.—The Blectricity Committee’s recently 
contained a recommendation that if the profits anticipated to be 
realised during the year ending March 31st, 1914, are sufficient, the 
sum of £4,550 be paid into the Borough Fund, the question of the 
disposal of the balance of profits (if any) to be deferred. This was 
agreed to on March 6th. 


Barton-on-Trent,—In connection with the schemé for 
electrifying the brewery of Messrs. Marston, Thompson & Evershed, 
it is intended that the work of replacing the present niachinery 
with electric motors shal) be commenced almost immediately after 
Easter, and to this end a consulting engineer will be engaged to 
supervise the extensive operations. 


The B. of G. has decided not to take any action at present in the 


matter of installing the electric light at the Workhouse, but to leave 
the matter to the new Board to be elected. The scheme submitted 
will entail an expenditure of £850, 


Bury,—The L.G.B.-has refused to sanction the appli- 
cation for the borrowing of £1,025 for the carrying out of certain 
works including tbe provision of electric light and bells at the 
Aitken Sanatorium, which was made by the Bury and District 
Joint Hospital Board. The L.G.B. pointed out that, notwithstanding 
previous warnings, the Bury Joint Board had incurred a large part 
of the expenditure for which the loan was required, without any 
sufficient reason for having anticipated the sanction. 


Cheltenham,.—The 'T.C. has decided to convert 33 gas 
lamps in various streets into 34 electric lamps. The capital cost 
will be £338, and the annual cost per lamp will be £2 10s., 
including a return of 8 per cent. on the capital pubiay, ih stl will 
be met out of the renewals fund. 


China,—We have received from Mr. Aldridge, electrical 
engineer to the Shanghai Municipal Council, a copy of a Chinese 
pamphlet on electric signs and decorations, published by his 
department. We understand that it is the custom of Chinese store- 
keepers to have elaborate decorations for the opening of a store or 
business, and an electrically-illuminated building illustrated in the 
pamphlet, took, we are informed, about 150 kw. for lighting alone. 
As it is not unusual to have several such. installations on at the 
same time, the effect on the streets can be well imagined. 


Colchester,—The T.C. has applied to the L.G.B. for a 
loan of £7,660 for electricity purposes. 


Conway.—The Lighting Committee has had under con- 
sideration a scheme submitted by the borough engineer for the 
electric lighting of a part of the town. The Committee came to 
the conclusion that it would be inadvisable for the Council to eniter- 
tain such an elaborate scheme at present, and the engineer was 

«instructed to submit an alternative scheme for lighting the 


embankment, 


Dover.—The Electricity Committee of the T.C. has 
decided to purchase, at a cost of £528, 325 time switches for auto- 
matically switching on and off the public electric lamps. 


Folkestone,— Quotations ure to be obtained from thie 
Electricity Supply Co. and the Gas Co. for lighting portions of 
Cheriton Road and Sandgate.-Road - with light and high- 
pressure gas, respectively. . 

 Grimsby,.—Application. is to ‘be made to the L.G.B. for 
sanction to the borrowing of £8,000, the estimated expenditure for 
the ensuing three years on mains and services, 

Heckmondwike,—The U.D,.C.. has decided to give 4 
supply of current. to the works of Messrs, T. F. Firth & Sons, Ltd., 


and the engineer has been instructed to prepare a detailed estimate 
of the cost of converting street gas lamps to electric penne 
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Hull.—The T.C. has rejected a recommendation from the 
Edueation Committee that gas should be used for lighting the 
ae Street Schools, and intends to have electric lighting 


Japan.—Large new works for the manufacture of soap 
have .just been completed at Tori-Shinden, near Amagasaki, by 
Messrs. Lever Bros. (Japan), Ltd. The buildings are lighted 
throughout by electricity, the machinery being also all electrically 
operated. The generating plant comprise a horizontal cross-com- 
pound condensing engine coupled direct to a 300-Kw. dynamo. 


Keighley.—The Corporation last week referred back to 


the Electricity Committee the proposed scheme for supplying © 


Bingley with electricity in bulk, the particulars regarding which 
were given in a recent issue. : : 


London,—SouruwarKx.—The Electric Light Committee 
recommends the adoption of a scheme by the electrical engineer, 
for extending the plant at the generating station at a cost of 
£29,464, made up as follows :—Buildings, £2,000; two boilers, 
including fan, economiser, flues and foundations, £8,220; two 
|,500-Kw. generators, and four converters, switchboard and founda- 
tions, £13,350,; condenser, cooling tower and foundations, £5,175 ; 
contingencies, £719. Messrs. Preece, Cardew & Snell, to whom the 
scheme was referred, express the opinion that there can be no 
doubt that an extension of the station is the correct way to meet 
the further requirements of the borough. The Committee also 
recommends'that it be. empowered to invite tenders for carrying 
out the works. 

LEWISHAM.—At a meeting of the Guardians on Monday, the 


Works Committee recommended that the Board engage the services. 


of the engineer of the South Metropolitan Gas Co. to draw up 
specifications for the electric lighting of the infirmary and work- 
house, at a fee of £10 10s., and to invite tenders for the supply of 
electricity from the electric light companies, and from the South 
Metropolitan Gas Co., the latter to supply electricity from its own 
generating plant. The Board agreed to the recommendations. 

MARYLEBONE.—The B.C. has approved a scheme by Mr. 
Seabrook for the lighting of the new circus in Marylebone Road. 
The scheme provides for eight columns with one large, and four 
small, lamps on each be placed in the circus (one at each quadrant 
and one on éach of the refuges to be placed in the roads leading into 
the circus). The columns will have five lamps on each, and the 
approximate candle-power will be 4,800. The total cost of lighting 
and maintenance of the columns is estimated to be £110 per 
annum. 

HacknEy.—Of the £9,176 surplus, estimated on the working of 
the undertaking for the year ended March 31st next, the Finance 
Committee has decided to transfer £3,000 to the reserve fund, and 
£2.000'in aid of the rates. The balance, when ascertained, is also 
to be given in aid of the rates. Consent has-been given to the pro- 
posal of the L.C.C. to double the tramway track in part of Lea 


Plymouth,—The Electricity and Street Lighting Com- 
mittee of the T.C, has presented estimates of income and expenditure 
for the ensuing financial year, and the same were approved as 
follows :—Electricity revenue account: Income, £29,417 ; expendi- 
ture, £28,480; electricity capital account expenditure, £5,500 ; 
electricity reserve account expenditure, £2,000 ; and street lighting 
revenue account expenditure, £7,120. 


Port-Glasgow.—The Corporation has lodged answers in 
reply to the objections made by the School Board with the B. of T. 
against the provisions of the local-Electric Lighting Draft Pro- 
visional Order, The School Board’s demand that distributing 
mzins should be laid within a reasonable distance of the schools is 
described by the Council as wholly unreasonable and inexpedient, 
and if given effect to will- place an undue burden on the under- 
taking. The Board, in its reply, states that the position taken up 
by the undertakers is contrary to the intention of the Electric 
Lighting Acts. The scheme of distribution was devised solely with 
a view to the earning of profits by Greenock Corporation, and not 
at all with a view to the provision of electric light for domestic 
purposes in the residential parts of the burgh of Port-Glasgow. As 
the object of the order was to confer an exclusive monopoly within 
the whole burgh, it was improper for the undertakers to give 
facilities in only one portion, where a large and profitable demand 
for electricity may be expected, and to deprive the other portions 
0! the town. of the: benefits of electric lighting, as was proposed. 


Rochdale,—Speaking at a meeting of the T.C. on 
March 6th, Councillor Walker drew attention to the fact that a 
number of contracts in connection with the electricity works exten- 
sions had been placed, subject to the sanction of the L,G.B., and 
remarked that long before. they were completed the Committee 
would have to consider further additions to the works. He had 
previously informed the Council that the estimated increase in the 
electrical supply for the present year would be about 500,000 units. 
That estimate would be exceeded, and the estimated increase at the 
end of March would probably be in the neighbourhood of,750,000 
units, The Committee would have to consider whether any further 
extensions that were required should be made on the present site 
or elsewhere, 


St, Helens,—The T.C. hag applied to the L.G.B. for a 
loan of £2,040 for a 500-Kw. rotary-converter with switchgear, and 


_ overspent on a loan of £10,800 sanctioned in August, 


Sheffield.—It has been ‘decided to make a charge of 1d. 
per unit net to the promoters of the Fuel, Light and Power 
Exhibition to be held next autumn under the auspices of the 
Sheffield Health Association and the Sheffield Smoke Abatement 


' Society. It has also been decided by the E.L. Committee to erect a 


stall at such exhibition for a comprehensive display of electrical 
appliances. Tenders are to be obtained for a new condenser and 
steam pump, together with all the necessary piping. 


South Africa,—Dvursan.—The annual report of ‘the 
borough electrical engineer (Mr. J. Roberts) shows a very 
satisfactory year up to July 3lst, 1912. Many extensions 
have been made to the plant and mains during the year. 
particularly .on account. of. the Corporation taking over the 
supply of current to the Government railways and harbour, which 
supply was commenced on June 21st last. The principal additions 
to the plant have been the following :—Two 2,000-kw. three- 
phase 6,600-volt turbine units and auxiliaries ; two Babcock boilers 
and auxiliaries; a three-phase H.T. switchboard, and one 750-H.P. 
rotary converter and ‘track booster. In addition, 6,600-volt three- 
core cables have been laid to the old railway pewer station, and a 
three-phase overhead line constructed to Greenwood Park. In 
street lighting, a great improvement has been brought about by 
changing the old enclosed type of are lamps for high c.p. metal 
lamps. The progress during the year is reflected in the following 


figures :— 
1912. 1911. 

Private consumers of electric light ... 5,223 4,803 
Private consumers of electric power ... 308 278 
Number of street lamps << ane 2,292 2,200 
Units sold dee 9,023,699 7,396,624 
Total revenue ... £78,894 £73,283 
Units SOLD. 
Private lighting 1,725,944 1,468,692 
Private motors ... ete ~ 1,457,594 809,350 
Corporation lighting ... 157,673 127,077 
Corporation motors... 1,005,697 1,013,872 
Street lighting ... 733,836 728,010 
Tramways - ase ees 3,389,712 3,249,623 
Government... aad 553,513 


The works costs were ‘44d. per unit generated, and the total cost, 
ineluding capital charges, 1°4d. per unit generated. The net profit 
was £22,192, of which sum £12,608 goes to the borough fund, 
leaving a surplus of £9,584. 

Mr. John Roberts, the borough electrical engineer, has~ been 
called in by the Harrismith T.C., to report on the suggested hydro- 
electric scheme, which it is proposed to inaugurate from the water 


‘at Plattburg, overlooking the town. 


Stoke-on-Trent,—The T.C. has decided to apply for a 
loan of £8,000 for carrying out a scheme of electric supply at 
Fenton under the Stoken-on-Trent E.L. Extension Order, 1907. A 
a loan of £6,000 for mains extensions has also been applied 

‘or. 

Stroud,—The U.D.C. is supporting the proposal for an 
electric light installation for the town. Having obtained fayour- 
able terms with the option of purchase in 21 years from the com- 
pany, it has adopted a resolution consenting to the grant of the 
prov. order, 

Swindon,—At the meeting of the T.C., it was stated 
that the electric lighting showed a profit of £1,681, but there had 
been a loss on the tramways of £1,728, to which must be added £700 
for depreciation. : 


Torquay.—The electricity undertaking continues to make 
satisfactory progress. The engineer reported that through the instal- 
lation of the turbine, a saving of 1,200 tons of coal had been effected 
during the year, which at the lowest figure of 13s. 10d. per ton, 
amounted to £830, and that a saving of £206 had been effected in 
oil, water, &c., making a total of £1,036. ; 

The Royal Torbay Yacht Club wrote stating that consequent 
upon the nuisance and damage caused by smoke from the electric 
light works, the Committee was authorised to commence further 
legal proceedings against the Corporation. The Electric Light 
Committee, after consideration, recommended that the Town Clerk 
inquire if the club was prepared to adopt the suggestion made by 
the magistrate at the recent police court proceedings, to consent to 
the heightening of the chimney, and in the event cf a negative 
reply, it be suggested to the club that. arrangements be made by 
it and the Council to make tests extending over a period of six 
weeks or two months to ascertain the extent of the nuisance com- 
plained of under various conditions of wind and weather, in order 
to obviate any dispute as to_the facts of the case. The T.C. has 
approved the recommendation. : 


Truro.—The R.D.C. has decided not to oppose in any 


_ way the applications of the T.C. and the Gas Co. for prov. orders 
' for electric lighting. The B. of T. had been asked to dispense with 


the Council's consent, 


Turton (near Bolton),—The U.D.C. has acceded to an 
application of the Lancashire Electric Power Co. for permission to 
supply Egerton Hall, Dewhurst House and Egerton House with 
electricity direct from the mains recently erected for the supply of 
the works of Messrs. Deakins, Ltd., at Egerton and Belmont, subject 
to the company’s entering into an agreement providing for the 
free use for the purposes of the Council of the sub-stations at 

and Belmont. . 
e electrical engineer having suggested that, in his opinion, the 
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time has arrived when the price of electricity might very well be 
reduced, it has been decided that the price be reduced from 5d, to 
4d. per unit, and that the question of price be reconsidered at the 
end of another year’s working. ; 

The electrical engineer has been instructed to prepare a report on 
the cost and advisability of lighting the Eagley, Egerton and 
Belmont areas, 


Wallasey.—The Council has decided that an expert shall 
be engaged to advise it as to the best method to adopt to meet its 
electricity requirements for the next 20 years. [ast year, ended 
February, the undertaking contributed £6,000 towards the relief of 
the rates, and borrowing powers are to be applied for, for £13,500 
for the provision of electric mains and services laid last year and to 
cover the cost of similar work during the next four years. 


Walsall.—Mr. Lacey has issued an interim report upon 
the position of the undertaking, and expresses the opinion (1) that 
the action taken by the Committee so far as regards tho immediate 
reorganisation of the power station’staff was fully justified by the 
condition of the plant, and he was fully convinced that results 
would prove this in the near future; (2) that notice should be 
given to all the lighting consumers, who are not also power users, 
that the charges for electricity will be advanced from 4d. to 5d. 
per unit from next quarter day, and that no rents for meters will 
be charged from that date; (3) that assuming only the normal 
increase in the demand for electricity as shown in the Council’s 
books, the existing plant will be insufficient to carry the under- 
taking through the winter of 1913-14, and immediate steps should 
be taken to provide for additional boiler power, capable of raising 
not less than 20,000 lb. of steam per hour. The cost of this addi- 
tion, together with various small matters of expenditure, will not 
exceed £4,840. Concluding, Mr. Lacey states that the order should 
be put fn hand forthwith so as to obtain such deliveries as will 
ensure completion not later than the beginning of September next. 


The Committee has concurred with the views expressed, and has — 


decided to apply to the L.G.B. for sanctiun to borrow the above 
amount. ; 

Whitby.—A deputation from the Glasgow Corporation 
visited the town last weck fur the purpose of inspecting the elec- 
trical gear of the Corporation swing bridge at the harbour. The 

- visitors were received by the members of the local Council, and, 
after the examination of the bridge, were entertained and shown 
the places of interest. 


Wigan.—The minutes of the Electric Light Committee, 
submitted for the approval of .the T.C: on March 6th, contained a 
reference to a proposal to apply for the sanction of the L.G.B. for 
the borrowing of £3,000 for extensions. Councillor McQuaid said 
that, up to the present time, the concern had been a losing busines:, 
there being a loss, he understood, of about £1,600 on the year’s 
working. He thought there should be some authoritative statement 
that the expenditure of the sum mentioned would improve the 
position. Councillor Grimshaw said that, with reference to the loss 
of £1,600, they had to pay in three yearly instalments a sum equal 
to nearly £2,000 for what were superseded works at Pemberton. If 
it had not been for this contribution, which they had to make this 
year and during the next two years, they would have had a balance 
on the right side. Even allowing for that, they would have had a 
balance if it had not been for the fact that, about two 
years ago, the Committee made a great reduction in the price 
of electricity supplied to the Tramways Department. The minutes 
were approved, and subsequently a resolution was adopted authoris- 
ing application to be made to the L.G.B. for sanction to borrow 
£3,000 for the purpose of providing cables, transformers, Xc., for 
the Electricity Department. 


Wimbledon.—The B.C. has decided that 25 4-lb. and 
25 6-lb. irons be purchased from the General Electric Co. for dis- 
tribution on loan amongst consumers. Letters of complaint have 
been received upon the terms arranged with the Fixed Price Light 
Co. for the supply of light to premises wircd by the latter, and as to 
the refusal of the Council to lay service lines from the mains in 
certain streets to premises wired by the company, if such service 
lines exceed 60 ft. in length. 

Wolverhampton,—The sum of £2,125 has been trans- 
ferred from the profits of the Corporation’s electricity undertaking 
for the year ending March 31st to. the credit of the improvement 
fund for the financial year ending March, 1914, 


TRAMWAY and RAILWAY NOTES. 


Bradford.—A sensational mishap occurred on the tram- 
way system last week ; a car on the Thornton route was jerked off 
the metals, and ran into a wall which bordered a field whose level 
‘was several feet below that of the road. Upon examination of the 
points at which the car had left the lines, the points were found 
to be jammed with stones, and the opinion of the tramway officers 
is that the stones had been mischievously or maliciously piaced 
there. There were about 40 passengers on board the car, and con- 
siderable panic prevailed. The mystery of the presence of the 
stones is being inquired into, 

Alterations and additions are to be carried out at the Thornbury 
car depot at an estimated cost of £8,592. The tramways general 


manager has prepared a report on the terms suggested by the Post- 
master-General as to the basis on which the question of guard wires 
or other means for the protection of Post Office telegraph and 
telephane wires generally should be dealt with, but the Committee, 
owing to the fact that the Municipal Tramways Association would 
probably give instructions at its next meeting for the opinion of 
counsel to be taken on the subject, has authorised him, in the event 
of such opinion being unfavourable to the Association, to agree to 
the suggested basis at the meeting of the Association. 


Burley-in-Wharfedale.—In reference to the matter of 
_the suggested running of railless trolley-cars in Wharfedale by the 
Leeds Corporation, it appears that notwithstanding the fact that 
the clauses in the recent Leeds Corporation Bill relating to this 
matter were withdrawn, the authorities at Leeds have not yet 
given up the idea. At the last meeting of the Burley-in-Wharfe- 
dale D.C., a communication was read which had been received from 
the manager of the Leeds tramways, stating that he understood 
that the Corporation intended in the next session of’Parliament to 
renew its application for powers to run the railless cars in Wharfe- 
dale, in which case he hoped that the negotiations between the 
Burley authorities and himself would be able to be completed. 


Cardiff.—The question of repaving the main streets of 
Cardiff and relaying the tramway track, where necessary, was 
advanced a stage at a meeting of the Tramways and Lighting 
Committee. It was decided to appoint a joint sub-committee of the 
Tramways and Public Works Committees to discuss the matter with 
a-view to arriving at a definite understanding as to whether the 
work should be done by contract or the employment of direct labour, 
and when the work should be taken in hand. The feeling of the 
aaa was that the work should be done with the least possible 
delay. 

Sir John Curtis informed the Committee that although there 
was still a month to run to complete their financial year, figures 
supplied by Mr. Ellis, the manager, showed that the Committee 
would have a surplus which would enable it to vote a sum equal 
to a ld. in the £ to the'relief of the rates. That would absorb 
£4,000, and would probably avoid the necessity of calling for an 
increase in the rates for next year. ; 


Continental has been 
made to the Russian Government for a concession for two pro- 
jected electric railways—one from St. Petersburg to Ioukki, a 
distance of about 11 miles, and one between St. Petersburg and 
Vosnessenski, 12 miles, 


Croydon.—On Saturday, by resolution of the B.C., the 
running of trams on the Whitehorse Road route was discontinued. 
The grounds for this action were “regular and consistent loss,” 
Councillor Chamberlain, who moved the resolution, pointed out that 
the route was opened in November? 1906, and that the first year’s 
working showed a loss of £2,150. The loss continued, and the 
route was closed, and now, after a second trial], the Committee had 
presented figures showing a loss over a given period at the rate of 
£3,726 a year. Councillor Denning (chairman of the Tramways 
Committee) said eight different methods of working the route had 
been tried. The track ought never to have been laid. The resolu- 
tion to close the route was carried by 31 votes to 11. 


Dewsbury.—The Electricity and Tramways Committee 
has decided to inform the manager of the Bradford tramways that 
it has no objection to a proposal of the Yorkshire (W.D.) Tram- 
ways Co. that the Bradford Corporation should take into considera- 
tion the question of through running of cars over the lines to 
Dewsbury. 

. Doncaster.—The T.C. has confirmed a proposal of the 


Tramways Committee to double the track in the Market Place and 
Baxter Gate, fora distance of about 130 yds, and to lay double 


lines from the Alma Inn to Balby Bridge, on the Balby route. 


The Electricity and Tramways Committee has recommended 
that application be made to the L.G.B., for permission to use the 
£3,000 originally authorised for the construction of tramways, but 
not expended, the same now being required in connection with the 
tramways undertaking. 


Dumbarton,—A Committee of the County Council is 
considering a proposal for an extension of the tramways from 
Clydebank to Duntocher, and the road surveyor is to examine the 
and report. 


Dundee.—The income of the Corporation tramways 
from May 15th to January 3!st was £45,697, being an increase of 
£1,533. There was an advanceon all the routes. The income for 
the railless trolley section in Clepington Road, which was startcd 
in September, was over £240. 


Ediuburgh.—A sub-Committee of the T'ramway Com- 
mittee recently met a deputation from the Colinton Tramway Co. in 
regard to the question of having the tramway from Slateford con- 
tinued into the centre of the city. No decision was come to, It is 
stated that the Colinton Co. may make application to Par- 
liament for authority to construct a line into the centre of the city, 
and, on the other hand, the Corporation, in the event of its asking 
the necessary power, may be opposed by the Edinburgh Tramway 
Co. Tie matter will come before the Tramway Committee shortly. 
The question of the extension has been raised by the approaching 
completion of Redfurd Barracks, 


Hastings.—There has been an important development in 
the Front Line Tramway controversy, and hope has been revived of 


. the possibility of the question being settled by the Tramway Co. 


and the Corporation without resorting to the expensive proceeding 
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of a fight over the Parliamentary Bill promoted by the company 
for the substitution of overhead wires along the front esplanade in 
place of the present Dolter system. The B. of T. has sent an inti- 
mation to the Corporation that the increase in the number of 
~ live” studs on the front is such that it proposes to condemn the 
system six months hence, Interviews between the Law and Parlia- 


- mentary Committee of the Corporation and the directors of the 


Tramways Co. are now taking place, The frontagers are practically 
vnanimous in their opposition to overhead wires, and have raised a 
fund to assist the Corporation in opposing the Parliamentary Bill. 
These people would prefer a service of motor-’buses to trams of any 
kind, and, incidentally, it may be mentioned that two London com- 
pees ee arranged to give demonstrations with their latest type 
of vehicles. 


London.—Another stoppage of the L.C.C. tramways 
system occurred on Monday afternoon for a period of about half an 
hour; all the cars. were stopped and much inconvenience was 
caused. It was due toa short-circuit on the switchgear, which put 
one of the generators out of action, and the necessary repairs 
caused delay in restarting. 


Manchester,—At a meeting of the Corporation Tramways 
Committee on Tuesday, £100,000 was fixed as the contribution of 
this Committee towards the relief of the rates for the year ending 
March 31st. The sum is a record forthe United Kingdom ; it is 
the highest amount ever paid in any one year to the relief of the 
rates by any tramway undertaking in-Great Britain. In 10 years, 
the Committee has contributed no less than £700,000, last year’s 
amount being £85,000. 


Morecambe.—The suggestion that the horse-drawn 


tramway service should be brought up to date by means of electrical 


equipment, is still to the front. At the present time, those who 
favour the electrification of the tramway system are concerning 
themselves with the Edison-Beach accumulator, and, though there 
is opposition on the ground of unsightliness of the overhead system, 
and the large outlay necessary for any scheme of electric trame, it 
is felt that the time is now ripe for putting some definite schem 

forward and bringing the matter to fruition. ‘ 


_ Rochdale,—The question of the introduction of motor- 
buses in certain parts of Rochdale not served by tramways was 
mentioned at a meeting of the Tramways Committee last week, 
and a short discussion on the matter took place. 


Salford.—A question was raised at the T.C. on March 
6th, as to how much the cars which it was proposed to dismantle 
had cost, and how and when they were bought. Alderman Linsley 
said he could not answer the question without proper notice. The 
cars had been a source of great trouble. They had tried to sell 
them, but had been unable to do so. By dismantling the cars, and 
inviting tenders for the supply of car bodies and trucks to be fitted 
with the electrical equipment taken from them, they were adopting 
the best method of dealing with them. 


' Silsden (near Keighley),—The surveyor to the U.D.C. 
has been instructed to go into the question of laying a single track 
tramway from Bolton Road end to the station. 


South Africa.—Durpan.—The annual report of the 
Municipal Tramways manager (Mr. H. N. Thomas) for the 


year ending July 3st, 1912, shows very encouraging results, the — 


revenue exceeding the estimate by £2,863, and being 7} per cent. 
over last year’s receipts. The length of line is now 19°882 route 
miles, or 34°022 miles of track. The income was £122,056; 
Operating expenses, £72,217; net income, £49,839, which, after 
paying capital charges and 4 per cent. to the borough fund, left £716 
as net profit. The car-miles run were 1,672,220, and the passengers 
carried 15,655,737. 


_ South Shields,—At a meeting of the T.C., on the 5th 
Inst, the proposal of the Tramways Committee to make a general 
fare of Id. was considered. Ald. Wylie, in moving the adoption of 
the Committee’s report, said they wished to introduce a system of 
fares that would be common to all users of the trams, and dispense 
with any sectional privileges that had been in force of late. It 
frequently happened that a passenger. who was compelled to pay 
124, fares through boarding a car outside a 1d. boundary had 
travelled into the 1d. section, but actually travelled a much less 
distance for his 13d, than, the distance that was given for 1d. 
They further proposed to abolish the privileged sections, which 
they instituted some time ago. On these privileged sections 1d. 
return fares were adopted with the object of inducing more persons 
be use the cars in the districts where they were poorly patronised. 
Vhat had been the result? They had two of these sectione, and 
br returns showed they had only contributed 1°26 per cent. of 
Me e total revenue. The Mayor seconded the resolution. He said 
Pr had found that South Shields only carried its population 74 
,mes over in 12 months, which was practically one and a half 
times per week. Sunderland carried its population 99 times 
over in 12 months; Hull, 148 times over ; Newcastle, 157 times 
over ; and when they got into the larger towns and cities, the 
ge were even more astounding. He favoured the proposal, as 
= thought it generally would lead to.an increase in their traffics, 
a were proposed to raise the age limit for children to 
; . years, to make the hour for the issue of the cheap tickets 
of 8.45 a.m,, and extend the hours for the issue of 
but the proposi wer ativ 

and the Committes's report adopted, 


Stockport.—The new railless cars were inspected on 
March 7th by Colonel von Donop and Mr. A. P. Trotter, of the 
B. of T., and the service was opened to the public on Monday. 
The Bremen system, which has been adopted, is new so far as this 
country is concerned, and differs from the Leeds and Bradford 
installations, 

Stretford.—Negotations are to be carried on_ with the 
Tramways Committee of the Manchester Corporation with a view 
to a clause being inserted in the draft lease that the U.D.C. shall 
be entitled to exercise its powers to use the whole of the tramways 
for township purposes subject to a reasonable clause securing the 
Manchester Corporation against loss. 

Walsall.—The Corporation Tramways Committee has 
decided that the net profit for the year amounting to £3,392 
shall be carried to the reserve fund after payment thereout of a 
further contribution of £1,500 to the Borough fund, which with 
the £500 paid in April last, makes atotal contribution of £2,000 
in aid of the rates from the profits of the undertaking for 1912. 

A sub-committee has been appointed to consider and report as 
to what extensions, if any, of the tramways should be made in 
the borough and in the adjoining districts, either by means of 
railless trolley vehicles, motor-’buses, or otherwise. 

West Ham.—The Tramways Committee has adopted 
the idea of fixing illuminated service numbers to the tramcars, 
and has authorised its manager to carry out the work. 

Wolverhampton.— £3,777 has been transferred, from 
the profits of the Corporation’s Tramway undertaking to the 


credit of the Borough fund. 
Three additional tram cars, with top covers and vestibule ends 
are to be purchased by the Tramway Committee at a cost not 


exceeding £2,700. 


TELEGRAPH and TELEPHONE NOTES. 


Durban.— The annual report of the Durban Municipal 
Telephones manager (Mr. W. Manson), for the year ending June 31st, 
1912, shows a total of 2,259 subscribers, with a revenue of £21,385 
and expenditure of £7,655, giving a net revenue of £13,380, which, 
after paying capital charges, &c., and a 4 per cent. contribution to 
the borough fund, leaves a balance of £2,038. 

During the year am extension has been made to the switchboard, 
giving room for an extra 720 connections. The trunk traffic is 
developing rapidly, there being a total of 153,056 calls during the 
year. 

New Fessenden Radio Station in Brooklyn.—The 
National Electric Signalling Co., operating Prof. R. Fessenden’s 
patents, has erected a large laboratory and works in Brooklyn. 
The company has engaged a large staff of engineers and mechanics, 
and is building one of the largest and most powerfu) radio- 
telegraphic and telephonic stations on the Atlantic coast of America. 
At each end of the roof of the company’s six-storey building, is being 
erected a steel pylon, specially designed to resist sudden and 
sustained wind loady. Between 40 ft. steel cross arms at the tops 
of the pylons, is stretched a multiple Tee-antenna, the span of 
which is 400 ft., the height of the cross wires above earth being 
about 250 ft The pylons aré 150 ft. in height, and are insulated 
from the roof by large porcelain pedestal insulators 2 ft. in thick- 
ness, The aerial wires are of phosphor bronze, and the downtake 


wires from the centre of the span are carried back to enter the - 


operating room, which is on the top floor of the building, and just 
outside the base of oneof thepylons, Thecompany is building the 
Fessenden high frequency alternator for 40 key. per second and 
higher frequencies. The radiations emitted by a station using this 
alternator are heard in the receiving telephone as a shrill piping 
which is easily discriminated from foreign signals or disturbances. 
Machines are in course of design and construction which will 
provide frequencies up to 200 key. per second when driven at 
speeds up to 30,000 R P.M., by direct coupled Laval turbines. 


Wireless Antenne at Ground Level. —M. E. 
Rothé has reeently carried out experiments at St. Denis regarding 
the reception of wireless radiations by antennz carried along and 


only just clear of the ground. 
different from those obtained by Jégou, near St. Brieuc (which is 


~ about the same distance from-Paris, but in the opposite direction). 


The antenna used by Rothé was a single copper wire placed on 
short posts about'6 in. high. The insulation obtained was very 
poor, and the wire touched grass at several points. The “aerial ” 
was not set towards Paris; itslength was varied from 50 to 115 ft. 
Connection was made to a water-pipe, as earth, through a self- 
induction of 0°0045 henry and a detector, telephone and battery 
were connected in series between the water-pipe and the common 
terminal of the aerial and the self-induction. ‘Under these con- 
ditions, signals from the E ffel tower were received perfectly, 
whether a 400-ohm telephone was used or a 150-ohm receiver 
shunted across a Jégou transformer. The garden in which these 
experiments were conducted is surrounded by a metal fencing about 
3 ft. 6 in, in height, y 
Equally successful results are reported by M, Tavenaux (Sedan), 
and experiments are being conducted to determine the wave length 
and other characteristics of these aerials which, by their cheapness 


and simplicity, shopld find many useful applications,—Académig 


> 


The results obtained are rather _ 
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time has arrived when the price of electricity might very well be 
reduced, it has been decided that the price be reduced from 5d. to 
4d. per unit, and that the question of price be reconsidered at the 
end of another year’s working. ; 

The electrical engineer has been instructed to prepare a report on 
the cost and advisability of lighting the Eagley, Egerton and 
Belmont areas, 


Wallasey.—The Council has decided that an expert shall 
be engaged to advise it as to the best method to adopt to meet its 
electricity requirements for the next 20 years. last year, ended 
February, the-undertaking contributed £6,000 towards the relief of 
the rates, and borrowing powers are to be applied for, for £13,500 
for the provision of electric mains and services laid last year and to 
cover the cost of similar work during the next four years, 


Walsall.—Mr. Lacey has issued an interim report upon 
the position of the undertaking, and expresses the opinion (1) that 
the action taken by the Committee so far as regards tho immediate 
reorganisation of the power: station*staff was fully justified by the 
condition of the plant, and he was fully convinced that results 
would prove this in the near future; (2) that notice should be 
given to all the lighting consumerr, who are not also power users, 
that the charges for electricity will be advanced from 4d. to 5d. 
per unit from next quarter day, and that no rents for meters will 
be charged from that date; (3) that assuming only the normal 
increase in the demand for electricity as shown in the Council’s 
books, the existing plant will be insufficient to carry the under- 
taking through the winter of 1913-14, and immediate steps should 
be taken to provide for additional boiler power, capable of raising 
not less than 20,000 lb. of steam per hour. The cost of this addi- 
tion, together with various small matters of expenditure, will not 
exceed £4,840. Concluding, Mr. Lacey states that the order should 
be put fn hand forthwith so as to obtain such deliveries as will 
ensure completion not later than the beginning of September next. 
The Committee has concurred with the views expressed, and has 
decided to apply to the L.G.B. for sanctiun to borrow the above 
amount. 


Whitby.—A deputation from the Glasgow Corporation 
visited the town last weck fur the purpose of inspecting the elec- 
trical gear of the Corporation swing bridge at the harbour. The 

- visitors were received by the members of the local Council, and, 
after the examination of the bridge, were entertained and shown 
the places of interest. 


Wigan.—The minutes of the Electric Light Committee, 
submitted for the approval of .the T.C: on March 6th, contained a 
reference to a proposal to apply for the sanction of the L.G.B. for 
the borrowing of £3,000 for extensions, Councillor McQuaid said 
that, up to the present time, the concern had been a losing busines’, 
there being a loss, he understood, of about £1,600 on the year’s 
working. He thought there should be some authoritative statement 
that the expenditure of the sum mentioned would improve the 
position. Councillor Grimshaw said that, with reference to the loss 
of £1,600, they had to pay in three yearly instalments a sum equal 
to nearly £2,000 for what were superseded works at Pemberton. If 
it had not been for this contribution, which they had to make this 
year and during the next two years, they would have had a balance 
on the right side. Even allowing for that, they would have hada 
balance if it had not been for the fact that, about two 
years ago, the Committee made a great reduction in the price 
of electricity supplied to the Tramways Department. The minutes 
were approved, and subsequently a resolution was adopted authoris- 
ing application to be made to the L.G.B. for sanction to borrow 
£3,000 for the purpose of providing cables, transformers, c., for 
the Electricity Department. 


Wimbledon,—The B.C. has decided that 25 4-lb. and 
25 6-lb. irons be purchased from the General Electric Co. for dis- 
tribution on loan amongst consumers. Letters of complaint have 
been received upon the terms arranged with the Fixed Price Light 
Co, for the supply of light to premises wircd by the latter, and as to 
the refusal of the Council to lay service lines from the mains in 
certain streets to premises wired by the company, if such service 
lines exceed 60 ft. in length. 

Wolverhampton,—The sum of £2,125 has been trans- 
ferred from the profits of the Corporation’s electricity undertaking 
for the year ending March 31st to the credit of the improvement 
fund for the financial year ending Marcb, 1914, 


TRAMWAY and RAILWAY NOTES. 


Bradford.—A sensational mishap occurred on the tram- 
way system last week ; a car on the Thornton route was jerked off 
the metals, and ran into a wall which bordered a field whose level 
was several feet below that of the road. Upon examination of the 
points at which the car had left the lines, the points were found 
to be jammed with stones, and the opinion of the tramway officers 
is that the stones had been mischievously or maliciously piaced 
there. There were about 40 passengers on board the car, and con- 
siderable panic prevailed. The mystery of the presence of the 
stones is being inquired into, 

Alterations and additions are to be carried out at the Thornbury 
car depot at an estimated cost of £8,592. The tramways general 


manager has prepared a report on the terms suggested by the Post- 
master-General as to the basis on which the question of guard wires 
or other means for the protection of Post Office telegraph and 
telephqne wires generally should be dealt with, but the Committee, 
owing to the fact that the Municipal Tramways Association would 
probably give instructions at its next meeting for the opinion of 
counsel to be taken on the subject, has authorised him, in the event 
of such opinion being unfavourable to the Association, to agree to 
the suggested basis at the meeting of the Association. 


Burley-in-Wharfedale,—In reference to the matter of 
_the suggested running of railless trolley-cars in Wharfedale by the 
Leeds Corporation, it appears that notwithstanding the fact that 
the clauses in the recent Leeds Corporation Bill relating to this 
matter were withdrawn, the authorities at Leeds have not yet 
given up the idea. At the last meeting of the Burley-in-Wharfe- 
dale D.C., a communication was read which had been received from 
the manager of the Leeds tramways, stating that he understood 
that the Corporation intended in the next session of*Parliament to 
renew its application for powers to run the railless cars in Wharfe- 
dale, in which case he hoped that the negotiations between the 
Burley authorities and himself would be able to be completed. 


Cardiff.—The question of repaving the main streets of 
Cardiff and relaying the tramway track, where necessary, was 
advanced a stage at a meeting of the Tramways and Lighting 
Committee. It was decided to appoint a joint sub-committee of the 
Tramways and Public Works Committees to discuss the matter with 
a-view to arriving at a definite understanding as to whether the 
work should be done by contract or the employment of direct labour, 
and when the work should be taken in hand. The feeling of the 
— was that the work should be done with the least possible 

elay. 

Sir John Curtis informed the Committee that although there 
was still a month to run to complete their financial year, figures 
supplied by Mr. Ellis, the manager, showed that the Committee 
would have a surplus which would enable it to vote a sum equal 
to a ld. in the £ to the'relief of the rates. That would absorb 
£4,000, and would probably avoid the necessity of calling for an 
increase in the rates for next year. : 


Continental Notes,—Rvssts.—Application has been 
made to the Russian Government for a concession for two pro- 
jected electric railways—one from St. Petersburg to Ioukki, a 
distance of about 11 miles, and one between St. Petersburg and 
Vosnessenski, 12 miles. 


Croydon.—On Saturday, by resolution of the B.C., the 
running of trams on the Whitehorse Road route was discontinued. 
The grounds for this action were “regular and consistent loss.” 
Councillor Chamberlain, who moved the resolution, pointed out that 
the route was opened in November? 1906, and that the first year’s 
working showed a loss of £2,150. The loss continued, and the 
route was closed, and now, after a second trial, the Committee had 
presented figures showing a loss over a given period at the rate of 
£3,726 a year. Councillor Denning (chairman of the Tramways 
Committee) said eight different methods of working the route had 
been tried. The track ought never to have been laid. The resolu- 
tion to close the route was carried by 31 votes to 11. 


Dewsbury.—The Electricity and Tramways Committee 
has decided to inform the manager of the Bradford tramways that 
it has no objection to a proposal of the Yorkshire (W.D.) Tram- 
ways Co. that the Bradford Corporation should take into considera- 
tion the question of through running of cars over the lines to 
Dewsbury. 


. Doncaster.—The T.C. has confirmed a proposal of the 
Tramways Committee to double the track in the Market Place and 
Baxter Gate, fora distance of about 130 yds, and to lay double 
lines from the Alma Inn to Balby Bridge, on the Balby route. 

* The Electricity and Tramways Committee has recommended 
that application be made to the L.G.B., for permission to use the 
£3,000 originally authorised for the construction of tramways, but 
not expended, the same now being required in connection with the 
tramways undertaking. 


Dumbarton,—A Committee of the County Council is 
considering a proposal for an extension of the tramways from 
Clydebank to Duntocher, and the road surveyor is to examine the 
1oad and report. 


Dundee.—The income of the Corporation tramways 
from May 15th to January 3!st was £45,697, being an increase of 
£1,533. There was an advanceon all the routes. The income for 
the railless trolley section in Clepington Road, which was startcd 
in September, was over £240. 


Edinburgh.—A sub-Committee of the T'ramway Com- 
mittee recently met a deputation from the Colinton Tramway Co. in 
regard to the question of having the tramway from Slateford con- 
tinued into the centre of the city. No decision was come to. It is 
stated that the Colinton Co. may make application to Par- 
liament for authority to construct a line into the centre of the city, 
and, on the other hand, the Corporation, in the event of its asking 
the necessary power, may be opposed by the Edinburgh Tramway 
Co. Tie matter will come before the Tramway Committee shortly. 
The question of the extension has been raised by the approaching 
completion of Redfurd Barracks, 


Hastings.—There has been an important development in 
the Front Line Tramway controversy, and hope has been revived of 


. the possibility of the question being settled by the Tramway Co. 


and the Corporation without resorting to the expensive proceeding 


= 


i 
f 
f 
f 
1 
t 
7 
t 
r 
t 
t 
t 
h 
ti 
ti 
0 
0 
r 
h 
A 
9 
d 
fi 


Vol. 72. No. 1,842, Maron 14,-1918,] 


THE ELECTRICAL REVIEW. 485 


of a fight over the Parliamentary Bill promoted by the company 
for the substitution of overhead wires along the front esplanade in 
place of the present Dolter system. The B. of T. has sent an inti- 
mation to the Corporation that the increase in the number of 
~ live” studs on the front is such that it proposes to condemn the 
system six months hence, Interviews between the Law and Parlia- 


- mentary Committee of the Corporation and the directors of the 


Tramways Co. are now taking place. The frontagers are practically 
vnanimous in their opposition to overhead wires, and have raised a 
fund to assist the Corporation in opposing the Parliamentary Bill. 
These people would prefer a service of motor-’buses to trams of any 
kind, and, incidentally, it may be mentioned that two London com- 
a ae arranged to give demonstrations with their latest type 
of vehicles. 


London.—Another stoppage of the L.C.C. tramways 
system occurred on Monday afternoon for a period of about half an 
hour; all the cars. were stopped and much inconvenience was 
caused. It was due toa short-circuit on the switchgear, which put 
one of the generators out of action, and the necessary repairs 
caused delay in restarting. 


Manchester,—At a meeting of the Corporation Tramways 
Committee on Tuesday, £100,000 was fixed as the contribution of 
this Committee towards the relief of the rates for the year ending 
March 31st. The sum is a record for the United Kingdom ; it is 
the highest amount ever paid in any one year to the relief of the 
rates by any tramway undertaking in-Great Britain. In 10 years, 
the Committee has contributed no less than £700,000, last year’s 
amount being £85,000. : 


Morecambe.—The suggestion that the horse-drawn 
tramway service should be brought up to date by means of electrical 
equipment, is still to the front. At the present time, those who 
favour the electrification of the tramway system are concerning 
themselves with the Ediron-Beach accumulator, and, though there 
is opposition on the ground of unsightliness of the overhead system, 
and the large outlay necessary for any scheme of electric trame, it 
is felt that the time is now ripe for putting some definite schem 
forward and bringing the matter to fruition. 


Rochdale,—The question of the introduction of motor- 
‘buses in certain parts of Rochdale not served by tramways was 
mentioned at a meeting of the Tramways Committee last week, 
and a short discussion on the matter took place. 


Salford.—A question was raised at the T.C. on March 
6th, as to how much the cars which it was proposed to dismantle 
had cost, and how and when they were bought. Alderman Linsley 
said he could not answer the question without proper notice. The 
cars had been a source of great trouble. They had tried to sell 
them, but had been unable to do so. By dismantling the cars, and 
inviting tenders for the supply of car bodies and trucks to be fitted 
with the electrical equipment taken from them, they were adopting 
the best method of dealing with them. 


- Silsden (near Keighley),—The surveyor to the U.D.C. 
has been instructed to go into the question of laying a single track 
tramway from Bolton Road end to the station. 


South Africa,—Durnan.—The annual report of the 


Municipal Tramways manager (Mr. H. N. Thomas) for the 


year ending July 3ist, 1912, shows very encouraging results, the 
revenue exceeding the estimate by £2,863, and being 7} per cent. 
over last year’s receipts. The length of line is now 19°882 route 
miles, or 34°022 miles of track. The income was £122,056; 
operating expenses, £72,217; net income, £49,839, which, after 
paying capital charges and 4 per cent. to the borough fund, left £716 
as net profit. The car-miles run were 1,672,220, and the passengers 
carried 15,655,737. 


_ South Shields,—At a meeting of the T.C., on the 5th 
inst, the proposal of the Tramways Committee to make a general 
fare of 1d. was considered. Ald. Wylie, in moving the adoption of 
the Committee’s report, said they wished to introduce a system of 
fares that would be common to all users of the trame, and dispense 
with any sectional privileges that had been in force of late. It 
frequently happened that a passenger. who was compelled to pay 
134. fares through boarding a car outside a 1d. boundary had 
travelled into the 1d. section, but actually travelled a much less 
distance for his 14d. than, the distance that was given for ld. 
They ‘ further proposed to abolish the privileged sections, which 
they instituted some time ago. On these privileged sections 1d. 
return fares were adopted with the object of inducing more persons 
to use the cars in the districts where they were poorly patronised. 
What had been the result ? They had two of these sections, and 
bn returns showed they had only contributed 1°26 per cent. of 
hy total revenue. The Mayor seconded the resolution. He said 
Pos had found that South Shields only carried its population 74 
pene. over in 12 months, which was practically one and a half 
‘mes per week. Sunderland carried its population 99 times 
one in 12 months; Hull, 148 times over ; Newcastle, 157 times 
over ; and when they got into the larger towns and cities, the 
— were even more astounding. He favoured the proposal, as 
Ps thought it generally would lead to-an increase in their traffics, 
es were proposed to raise the age Jimit for children to 
2 _years, to make the hour for the issue of the cheap tickets 
pet gn of 8.45 a.m,,and extend the hours for the issue of 

but the proposi wer atived 
and the Committes's report adopted, 


Stockport.—The new railless cars were inspected on 
March 7th by Colonel von Donop and Mr. A. P. Trotter, of the 
B. of T., and the service was opened to the public on Monday. 
The Bremen system, which has been adopted, is new so far as this 
country is concerned, and differs from the Leeds and Bradford 
installations, 

Stretford.—Negotations are to be carried on with the 
Tramways Committee of the Manchester Corporation with a view 
to a clause being inserted in the draft lease that the U.D.C. shall 
be entitled to exercise its powers to use the whole of the tramways 
for township purposes subject to a reasonable clause securing the 
Manchester Corporation against loss. 

Walsall.—The Corporation Tramways Committee has 
decided that the net profit for the year amounting to £3,392 
shall be carried to the reserve fund after payment thereout of a 
further contribution of £1,500 to the Borough fund, which with 
the £500 paid in April last, makes atotal contribution of £2,000 
in aid of the rates from the profits of the undertaking for 1912. 

A sub-committee has been appointed to consider and report as 
to what extensions, if any, of the tramways should be made in 
the borough and in the adjoining districts, either by means of 
railless trolley vehicles, motor-’buses, or otherwise.. 

West Ham.—The Tramways Committee has adopted 
the idea of fixing illuminated service numbers to the tramcars, 
and has authorised its manager to carry out the work. 

Wolverhampton.— £3,777 has been transferred, from 
the profits of the Corporation’s Tramway undertaking to the 


credit of the Borough fund. 
Three additional tram cars, with top covers and vestibule ends 
are to be purchased by the Tramway Committee at a cost not 


exceeding £2,700. 


TELEGRAPH and TELEPHONE NOTES. 


Durban.— The annual report of the Durban Municipal 
Telephones manager (Mr. W. Manson), for the year ending June 31st, 
1912, shows a total of 2,259 subscribers, with a revenue of £21,385 
and expenditure of £7,655, giving a net revenue of £13,380, which, 
after paying capital charges, &c., and a 4 per cent. contribution to 
the borough fund, leaves a balance of £2,038. : 

During the year am extension has been made to the switchboard, 
giving room for an extra 720 connections. The trunk traffic is 
developing rapidly, there being a total of 153,056 calls during the 
year. 

New Fessenden Radio Station in Brooklyn.—The 
National Electric Signalling Co., operating Prof. R. Fessenden’s 
patents, has erected a large laboratory and works in Brooklyn. 
The company has engaged a large staff of engineers and mechanics, 
and is building one of the largest and most powerful] radio- 
telegraphic and telephonic stations on the Atlantic coast of America. 
At each end of the roof of the company’s six-storey building, is being 
erected a steel pylon, specially designed to resist sudden and 
sustained wind load». Between 40 ft. steel cross arms at the tops 
of the pylons, is stretched a multiple Tee-antenna, the span of 
which is 400 ft., the height of the cross wires above earth being 
about 250 ft The pylons aré 150 ft. in height, and are insulated 
from the roof by large porcelain pedestal insulators 2 ft. in thick. 
ness, The aerial wires are of phosphor bronze, and the downtake 
wires from the centre of the span are carried back to enter the - 
operating room, which is on the top floor of the building, and just 
outside the base of one of thepylons. Thecompany is building the 
Fessenden high frequency alternator for 40 kcy. per second and 
higher frequencies. The radiations emitted by a station using this 
alternator are heard in the receiving telephone as a shrill piping 
which is easily discriminated from foreign signals or disturbances. 
Machines are in course of design and construction which will 
provide frequencies up to 200 key. per second when driven at 
speeds up to 30,000 R P.M., by direct coupled Laval turbiner. 


Wireless Antenne at Ground Leve)l.—M. E. 
Rothé has recently carried out experiments at St. Denis regarding 
the reception of wireless radiations by antennz carried along and 
only just clear of the ground. The results obtained are rather _ 
different from those obtained by Jégou,-near St. Brieuc (which is 


~ about the same distance from-Paris, but in the opposite direction). 


The antenna used by Rothé was a single copper wire placed on 
short posts about 6in. high. The insulation obtained was very 
poor, and the wire touched grass at several points. The “aerial ” 
was not set towards Paris ; itslength was varied from 50 to 115 ft. 
Connection was made to a water-pipe, as earth, through a self- 
induction of 0°0045 henry and a detector, telephone and battery 
were connected in series between the water-pipe and the common 
terminal of the aerial and the self-induction. ‘Under these con- 
ditions, signals from the E ffel tower were received perfectly, 
whether a 400-ohm telephone was used or a 150-ohm receiver 
shunted across a Jégou transformer. The garden in which these 
experiments were conducted is surrounded by a metal fencing about 
3 ft. 6 in, in height, ‘ 
Equally successful results are reported by M, Tavenaux (Sedan), 
and experiments are being conducted to determine the wave length 
and other characteristics of these aerials which, by their cheapness 


‘and simplicity, shopld find many nseful applications,—Académig 
les Sciences, | y pplication 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Atherton (near Manchester),— The U.D.C. has 
decided, on the recommendation of the Electricity Committee, to 
obtain tenders for transformers, to meet the growing demand on 
the low-tension mains. 


Australia.—May 14th. ienerating plant for Darwin 
—- Station, Northern Territory. .See “Official Notices” 


29th. Municipal authorities of 
lez-Bruxelles. Armoured cables necessary for the low-tension 
distribution service. 


Blackpool.—High and low-tension cables and trans- 
former switch pillars, See ‘‘ Official Notices” to-day. 


Bolton.—March 27th. Materials and stores for the year. 
Mr. Samuel Parker, Town Clerk, Town Hall. See “ Official 
Notices ” to-day. 


Bosnia,—March 20th. Municipal authorities of Livno. 
Tenders for the establishment of a central station for public and 
private electric lighting purposes in the town. ~ 


Bridgend,— March 21st. One 400-K.v.A. steam: alternator 
and accessories, for the U.D.C. See “‘ Official Notices” Feb. 28th. 


Cardiff.—March 19th. Electric light sundries for a 
year, for the City Mental Hospital. Mr. T. D. Morgan, clerk and 
steward, Mental Hospital, Whitchurch, near Cardiff. 


Carlisle.—March 25th. Lubricating oils, greases, &c., 
and cables, for a year, for the City Electricity Departaient. ‘See 
“ Official Notices” to-day. 


Croydon,—March 31st. Stores for a year, for the Cor- 
poration Electricity Department. See ‘‘ Official Notices” Feb. 21st. 


Dundalk.—March 24th. Stores for a year, for the 
U.D.C. Electricity Department. See ‘“ Official Notices” March 7th. 


Eceles,—March 17th. Lancashire boiler, for the Elec- 
tricity Committee. Forms of tender, &c., obtainable from Borough 
etn Engineer, Cawdor Street, Patricroft. Deposit £1 1s., 

urnable. 


Germany.—April 15th. The Kénigl. Maschinenbau 
Amt in Hanover. Tenders for four steam turbines, four three-phase 
generators, two transformers and a battery of accumulators, 


Gillingham (Kent),—March 28th. Stores for a year. 
See “ Official Notices ” to-day. 


Halifax.— March 18th. Electrical fittings for six 
=e for the B. of G. Mr. A. T. Longbotham, clerk, Carlton 


Hornsey.—March 31st. Natural draught cooling tower 
for the T.C. electricity works. See “ Official Notices” to-day. 


Leeds, — March 17th. (a) Overground ‘transformer 
chamber ; (4) underground transformer chambers, for the electric 
lighting department. Specifications, &c., from C. Nelson Hefford, 
engineer (pro tem.), 1, Whitehall Road, Leeds. 


London,.—L.C.C.—March 19th. Electrical installation 
at the Victory Place mawiesy school, Walworth, S.E. See 
“Official Notices” March 7th 

It is proposed that during the recess, the Highways Committee 
shall have authority to open any tenders that may be received for 
the construction of the authorised conduit tramways from Catford 
to Southend via Bromley Road, and the reconstruction of the 
existing horse tramways from Chapel Street to Nile Street, Woolwich. 

March 18th.—Two 2,000-Kw. turbo-generators, with ‘condensing 
plant, &c. stories extension of time). See ‘‘ Official Notices ” 
February 28th. 

April 3rd.—Reconstruction and rewinding of seventeen 300-Kw. 
synchronous motor-generators and three 500-Kw. induction motor- 
generators. See “ Official Notices” to-day. 

Mite EnD,—March 20th. Re-wiring &c., at the Infirmary 
for the Guardians. See “ Official Notices’ March 7th. 

BA?TTERSEA.—April Ist. Coal for a year, for the B.C. Electricity 
Department. See “Official Notices” to-day. . 


Morecambe, — March 19th. 
2,500 tons), for the Corporation electricity works, . “Mr. L. B. 
Hogarth, engineer and manager. 


Pontypridd,—March 17th. Tramway-men’s uniforms 
for the. U.D.C, See “Official Notices” February 28th. . 


Portsmouth.—March'18th. Stores and materials for a 
year,for the Corporation Tramways Department... See “Official . 


Coal or slack (about . 


Salford.—March. 31st. Stores, &c., for the Corporation 


Electricity Department. See “ Official Notices ” to-day. 


Shanghai,—April 3rd. Extra-high-tension and_low- 
tension switchgear for sub-stations. See “Official Notices ” to-day. 


South Africa.—Porr will, it is 
expected, shortly be invited by the municipality for additions to 
the town’s electrical plant, the new items including a 400-Kw. 
generating set with boiler auxiliaries, and high-tension mains, to 
be laid from the power station to Homewood. ers eaitah and Poth 
African Export Gazette. 


Stalybridge.—4,500 yards £.H.T. three-core lead-covered 
cable, See ‘‘ Official Notices” to-day. 


Swindon.—March 20th. The Standing Joint Com- 
mittee of the Wilts County Council invites tenders for work in con- 
nection with the installation of electric light at the Old County 
Police Station, Swindon. Plansand specification and form of tender 
from County Surveyor’s Office, Swindon. 


Tonbridge.—March 15th. Cables and meters for a 
year, for the U.D:C. Mr. H. W. Peach, clerk, Tonbridge Castle. - 


Uruguay.—March 29th. Five electric gantry cranes 
for Customs warehouses at Monte Video. B. of T. C.I. Depart- 
mentin London. . 


Wallasey.—March 15th. Fuel oil (400 tons) for ayear, 


for the Corporation electricity department, Mr. J, A. Crowther, 
electrical engineer, Seaview Road, Liscard. 


Wigan,—March 81st. Materials and stores for the Cor- 


_ poration Light and Tramways Departments, See Notices” 


to-day. 


CLOSED. 


Bolton.—The B.C. Electricity Committee . has 
the tender of Messrs. John Booth & Sons, Bolton, for steelwork for 
the proposed generating station at Back-o’ -th’-Bank. 

Bradford.—The T.C. has accepted the tender of Oox- 
Walkers, Ltd., at £343, for a “ Taylor-Scotaon ” voltage regulator. 


The following tenders have been accepted for supplies of materials 


required for tramway construction work : _ 


Walter Scott, Ltd.—Steel rails, £7,750. 

British Mannesmann Tube Co., Ltd. —Bteel poles, £5,222, 
Hadfield’s Steel Foundry Co., Ltd.—Points and crossings, £2,712, 
Bayliss, Jones & Bayliss, Ltd. —Tie bars, £197. 

Jonas Wells, Ltd.—Malleable iron castings, £603, 

A. G. Barrett & Co.—Iron castings, £415. 

R. W. Blackwell & Co., Ltd.—Copper bonds, £826. 

Thermit, Ltd.— Welding portions, 19s. 6d. each. 


Bridlington,—The T.C. on Monday iii the tender 


of Messrs, Willans & Robinson, Ltd., fora 600-Kw. steam generating 


set, disk-and-drum turbine, coupled to tandem D.c, generators, 
made by Brown, Boveri, at £2,867. 


Canada,— Messrs. Escher, Wyss & Co.’s branch at Montreal 
has been accorded the contract for the installation of three water- 
wheels of 6,800 H.P. each, for the extension of the City of 
Winnipeg’s power station at Point du Bois, 


Cheltenham,—The T.C. has accepted the tender of the 
General Electric Co., of Cardiff, for electric light fittings for a year 


Croydon,—The T.C. has accepted the tender of Messrs. 
Le Grand & Sutcliffe, at £240, for sinking a bore-holé at the 
electricity works. 


Dewsbury,—The Electricity and Tramways Committee 


has accepted the tender of Messrs, Ferranti, Ltd., for a new switch 
panel for the turbine generator. 


Grimsby.—The T.C. has accepted the tender of the 
British Westinghouse Oo., at £7,524, for a 1,000-Kw. turbine 
generator and condensing plant. 


Heckmondwike,—The U.D.C. has nied the tender 
of the Tudor Accumulator Co., Ltd., for se-making the top 
battery floor. 


Lincoln.—The B.C. has approved the acceptance of a 
tender by Messrs. Howden for a boiler, stoker, superheater, econo- 
miser, chimney, induced-draught flues, &c., for £3,086. 


London,—Brrmonpsry.—The B.C. last week decided to 
accept the tender of Messrs.. Johnson & Phillips, Ltd., for the 


. supply of 170 arc lamps for street lighting, for £1,615. Councillor 


G. Barrett opposed the. acceptance of the tender, favouring the 
acceptance of the offer of the General. Electric Co,, Ltd., whose price 
was. £1,568. Councillor J. Delderfield opposed the suggestion of 
Councillor Barrett. The electrical engineer explained, why the 
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lamp of Messrs. Johnson & Fnilline was chosen by the Committee. 
He said that with regard’ to maintenance, there was very little 
difference between the lamps of Messrs. Johnson & Phillips and the 
General Electric Co., but the former firm -had given a two years’ 
guarantee with their lamps. “As stated, the tender of Messrs. 
Johnson & Phillips was ultimately accepted. 

The Metropolitan Water Board has accepted the following tenders 
for annual supplies to all stations :— 


Edison & Swan United Electric Light Co., Lita. —Metallic-filament lamps. 
Veritys, Ltd.—Wires, cables and tapes. 
General Electric Co., Ltd.—Electrical accessories. 


Manchester.—The ' Street Mains Lighting Sub- 
committee of the Corporation Electricity Committee has recently 
recommended the following tenders for acceptance :— 

General Electric Co., Ltd.—An additional 800-Kw. rotary converter and 

transformer. 

Ferranti, Ltd.—a.7. switchgear and £.H.T. panels. 

Brace Peebles & Co., Ltd.—500-zw. motor converter. 

General Electric Co., Ltd.—Circuit breakers. 

British Electric Transformer Co., Ltd.—Auto-transformers. 


Nelson.—The T .C., on March 6th, decided to the 
following: tantione for the’ néw plant required at the electricity 
works :— 

Tudor Accunidlator Co.—Traction battery. 

Newton Bros., Derby.— Generator and booster. 

Newport (Mon.),—The B. of G. on Satuiday accepted 
the tender of Messrs. R. Alger & Sons for electric light. fittings for 
a year. 

-Peterborough,—The -T.C. has accepted the tender of 
Callender’s Cable and Construction Co,, Ltd., for cables for the new. 
bridge, at £187. 


Rochdale.—In connection with the at the 


. electricity works, the Gas and. Basteialiy Committee has accepted 


the following tenders : — 


R. & T. Howarth.—Building work. 

W. H. Allen & Co.—Turbo-alternator. 
J. Howden & Co.—Steam turbo-alternator. . 
General Electric Co.—Motor alternator. 


Sheftield.—The following tenders have been accepted by 
the City Council :— 


Ferranti, Ltd.—Two high- tension two-phase switchboards, £173. 

Steel, Peech & Tozer, Ltd.—1,000 tons of steel tram rails, £10 15s. per ton. 

British Thomson-Houston Co., Ltd.—650 B 13 controllers, complete, 
required for new cars, £47 19s. per pair, less 24 per cent ; two rotary 
converters, complete with transformers, meters, switchgear, &c., 
£9,296, subject to the period of delivery bang satisfactorily arranged. 

British Mannesmann Tube Co., Ltd.—7 light tramway poles, complete 
with bases and joint covers, £5 lds, each ; 25 medium tramway poles, 
complete with bases and joint covers, £7 5s. bd. each. 

Naylor Bros., Ltd.—%5 light span pole brackets, complete with crosses, 
clips and shackles, 23s. each ; 25 medium span pole brackets, 24s. each. 

Electric Construction Co,, Ltd Two 45-Kw. negative boosters, complete 
with all fittings, connections and switch » £865. 

T. Wilkinson & Sons, Ltd.—Reconstruction of. Home Lane tramway 
dep6t, £9,950. 


The following tenders have been accepted for biennial supplies :— 
Execrricrty Department. - 


Copper whnenniiaaei Finch & Co. ; British Insulated and Helsby Cables. 

Iron tubing.—Albert Frost & Co.; D. Ashton & Co.; Credenda duits, 
Ltd.; Wilks Bros. & Co. 

vie and wood blocks.—A. W. Cue; H. Newsum, Sons & Co.; General 

ectric 

Tapes.—Thos. Furniss, Ltd. 

India-rubber goods.—L. Andrew & Co. ; 23 Maclellan & Co.; I.R., G.P, and 
T. Works Co., Ltd. ; Thos. Furniss, Ltd. ; W.‘T. Glover & Co. 

Brushes.—Thos, Furniss, Ltd.; Wilks Bros, & Co. ; ; R. J. Stokes & Co. 


Tramways DEPARTMENT. 


Armature washers.— Samuel Peace & Sons, Ltd. “ 

Controller fittings.—Dyer & Young. 

Weldless steel tubes.—British = Tube Co., Ltd 

Trolley wheel spindles. —Samuel Peace & Sons, Li 

Car electrical supplies.—G. W. Allsop; J. Turner & Sons; Edison & Swan 
United Electric Light Co., Ltd. 

Electric bell spares.—The Hallamshire Electric Co. 

Electric Hane fittings.—J. Thompson; Electric Co., Ltd. 

Cable, &e.—1L.R., G.P. and T. Works Co., Ltd: 

Fibre trolley sleeves. —Tramway 8u plies, Ltd. 

Rubber materials —G. Maclellan & ; LR., G.P. and .: Works Co., Ltd. 

Insulating cloths, tapes and linen Andrew Wa Henley’ 
Telegraph Works Co.; Spicer Bros., Ltd.; T. A. Ashton, Ltd.; and E. 
Inman & Co. 

Car —M. Bonser & Co.; Gabriel & Player & Ltd.; 
R. & H, F. Phillips; G. W. Allsop; W. 8. Laycock, L ; Samuel 
Peace & Sons, Ltd. 

Springs.—Cocker Bros., Tempered suring Co., Ltd. ; J. 
and Co., Ltd. 

Slipper blocks. —George Mil 

Srushes.—R. Richmond & Boni: C. Hoyland & Son, Ltd,; G. B. Kent and 


_ 


Sons, Ltd. 
Glacs.—Pilkington Bros., Ltd.; Alfred Webb; Hallamshire Electric Co. 
Overhead line material.  Brecknell, Munro & Ltd.; M..Bonser 


and Co. ; Tramwa epg Lid. ; 8. Peace Sons, Ltd.; Fleming, 
Birkby & Goodall, Ltd. ; Veritys, Ltd. 

1c, copper and lead wire, . be made up tate cables.—W. T. Glover 
and Co., Ltd. 


South Africa.—Messrs. Siemens have obtained a contract. 


for the supply of 31 MD. ~ Wotan. “a ect for use on the South 
African Railways. , 


Stockport, — The Corporation Parks, and 


Libtagy Committee has accepted the tender of Mr. Richard Bardsley 
for wiring and erection of electrical fittings at the new library. 


Stockton-on-Tees,—The tender of the Reason Manu- 
the Couni 


facturing Co,, for meters, has beep by. 


Stoke-on-Trent.—The T.C. has accepted the tender of 
Callender’s Cable and Construction Co., Ltd., for cables, at £3,053. 

Tunbridge Wells,—The T.C. has accepted the tender of 
the Cwmamap Coal Co. for 100 tons of Welsh steam coal for the 
electricity works, at £1 6s. 8d. per ton. . 

Watford.—The U.D.C. has renewed its cable contract 
with Messrs. Henley’s Telegraph Works Co., Ltd. for a further 
period of 12 months, on the schedule of prices revised on the basis 
of the present price of copper, viz., £69 per ton. 

Wolverhampton.—The Corporation Tramways Com- 
mittee has accepted the tender of Messrs. Pearson, Huggins & Co., 
Ltd., for the supply of caps and clothing for the se dati inspectors, 
drivers and conductors, 


EVENTS. 


Physical Society.—Friday. March 14th. At. 5 p.m. At the University 
College, Gower Street, W.C. Paper on “Some Oscillograms of Condenser 
Discharges and a Simple Theory of Coupled Circuits,” and “ An Exhibition 
of Braun Cathode-Ray Tubes and an Electrostatic Machine for Working 
them, used as a High-Frequency Oscillograph,” by Prof. J. A, Fleming ; and 
other papers. Demonstration of Spark Photographs, by Mr. W. B. Haines, 
before the meeting. 

South-Western Polytechnic Institute.—Friday, March 14th. At ® p.m. 
Presentation of prizes and certificates by Sir C. Alfred Cripps. Conver- 
sazione following. 

Junior Institution Engineers.—Fridey, March 14th, At 39, Victoria 

Street. Continuation of discussion on paper on “ Water-Heat- Steam.” 

Royal Institution.—Saturday, March 15th. At 3 p.m. Lecture on “The 
Properties and Constitution of the Atom,” by Prof. Sir J, J. Thomson. 
(Lecture VI.) 

Borough Polytechnic Institute,—Saturday, March 15th. At 8 to 5.80 p.m. 
Annual exhibition of students’ work. 

North-East Coast Pemiation of Engineers and Shipbuilders.—Saturday 
March 15th. At 7 .m. Paper on “Transmission of Power by Chain 
Drive,” by Mr. M. yaw. 

Institution of Endincers ¢ (Scottish Section).—Tuesday, March 
18th. Bath Street, Glasgow. Paper on “ Recent 
the’ Streat Lighting of Manchester,” by Messrs. 8S. L. 
Pearce and H. A. Ratcliff. 

Annual general meeting postponed from April 8th to April 15th. 
(Neweastle Section).—Mondav, March 17th. At 7.30 p.m. At the 
Armstrogn College, Newcastle. Paper on “ Regulation of Pressure and 
Continent of Supply of Electricity under Various Aspects,” by Mr. E. Wyatt. 
(Neweastle Students’ Section).—Monday, March 17th. At 7.30 p.m. 
At the Armstrong College, Newcastle. Paper on “ Regulation of Pressure 
Ws Continuity of Supply of Electricity under various Aspects,” by Mr. E. 
yatt 
‘(Manchester Students’ Section).—Tuesday, March 17th. At 7.30 p m. 
Municipal Scnool of Technology, Manchester. Annnal general 
meeting. 
Agegetotio m of Electrical Station Engineers.—Thursday, March 27th. At 
Tp. Meeting, to form Birmingham branch, at the Y.M.C.A., Dale End, 
Birmingham. Meetings to form branches will also be held at Mechanic’ 8 
Institute, Bradford, on Wednesday, March 19th, at 8 p.m., and at “ Amal: 
gamated Society of Engineers,” Mount Pleasant, Liverpool, on aan Pv 
March 20th, 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


Commanding H. M. Lear, 


The following orders have been issued for the current week :— 
se March 17th.—*A” Company. Recruit training, 7 to 10 p.m.; 
mpany training, 7 to 10 p.m. 
vansany March 18th.—B” Company. Company training, 7 to 10 p.m. 
Thursday, March 20th.—Easter Camp.—N.C.0.’s and men attending this 


cam, will parade at headquarters e at 12.45 p.m. for issue of arms. 
Company, Recruit training, 7 to 10 p.m.; training, 


to p.m. 
"_ Briday, March 21st.—D” Company. Company training, 7 to 10 p.m. 
Saturday, M 22nd.—Headquarters will be opened for regimental 
business from 10 a.m. till 12 noon. 
(Signed) - P. H. Campse Capt. R.E., and Adjt. 
For Officer commanding L.E.E, 


Educational Notes,—Centrat Trecunical, 
The Goldsmiths’ Company of the City of London, which has con- 
sistently supported the Central Technical College since its inception, 
and in 1909 gave £50,000 towards the extension of the Engineering 
Department, has offered to bear the entire cost of the new building, 
the additional outlay being nearly £37,000. The only condition 
attached to the gift is that the money thus set free shall be added 
to the endowment fund, and the income therefrom shall be used for 
the purpose of higher educational and research work carried on in, 
the “ Goldsmiths’ Company’s Extension of the City and Guilds 
(Engineering) College,” as it will be called, The offer has been 
gratefully accepted by Lord Crewe, the Chairman of the Governors 
of-the College of Science and Technology. 
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NOTES:.' 


The Easter Holidays,—As next Friday is Good Friday 
the ELECTRICAL REVIEW for that day will be published two days 
earlier, appearing on the morning of Wednesday, March 19th. 
Correspondents are requested to forward news, letters, &c., at the 
earliest possible moment, Our advertisement department asks that 
new advertisement copy and alterations to existing advertisements 
for that issue should be received not later than to-morrow (Saturday) 
morning, March.15th. An announcement on the matter will be 
found in our advertisement pages to-day. 


Electrical Trades Benevolent Institution, — The 
annual general meeting will be held on Monday, March 31st, at 
230 p.m., at the Institution of Electrical Engineers, Mr. E. Garcke 
presiding. In accordance with the new rules the meeting will be 
composed only of “members” of the E.T.B.I, but it is hoped that 
there will be a good representative attendance. © 


Electrical Imports and Exports in February.—The 
following are the foreign trade figures for last month :— 
Imports— 

(A) Electrical goods and apparatus, 

other than machinery and un- 
insulated wire ... 
(B) Machinery... 
Evports— 
(A) Asabove ... £355,965 inc. £102,976 
(B) As above ... £2,712,629 inc. £365,973 


For the two months of 1913 the electrical goods imported show 
a decrease of £17,842, and the machinery imported an increase of 
£169,434 ; while the electrical goods exported advanced by 
£196,503, and the machinery by £811,805. 


Dublin Electrical Contractors’ Association.—Tbe 
annual dinner of the members of this Association was held on 
Thursday, March 6tb, at the Hibernian Hotel, Dawson Street, 
Dublin, Mr. F. Barrett, Chairman, presiding. There were about 
fifty members present. The toast of the King having been 
honoured, the Chairman proposed “ The Institution of Electrical 
Engineerr,” and referred to the cordial relations existing between 
the Association and the Institution. Mr. 8. T. Land, in replying, 
mentioned that the Institution had recently taken steps with a view 
to placing itself in its proper position at the head of the electrical 
industry. It was in a most flourishing condition, and. was worthy 
of the support of everybody connected with theindustry. He trusted 
that before long the term “electrical engineer’ would only be used 
by those who had the necessary qualifications entitling them to use 
it. Mr, A. Porte also :esponded, and said that, as a consulting 
engineer in Dublin, he had a great deal to do with the Contractors’ 
Association, and a more straightforward body of business men he 
could not possibly meet. The Chairman next proposed the Kindred 
Societies, including the Institution of Civil Engineers, the Royal 
Institute of Architects, the Architectural Association of Ireland, 
and the Ergineering and Scientific Association. Mr. Kaye-Parry, 
in acknowledging the teast cn hehalf cf the Institution of Civil 
Engineers, said that electrical engineering was the young man’s 
science. In these days nore was expected of engineers than could 
reasonably be expected from oneman. They not only were supposed 
to understand something of the building trade, but also to be 
Jawyers and business men, as well as-to have a knowledge of 
geology, bacteriology, and chemistry. They were, mereover, ex- 
pected to be hydraulic engineers, and now, in their old age, they were 
expected to be electrical engineers as well. It was impossible for 
them, in the discharge of their duties, to be acquainted with all these 
things that they were supposed to understand, but they absolutely 
trusted their electrical contractors. Mr. G. L: O'Connor, on behalf 
of the Royal Iustitute of Architects, said that electrical engineering 
was not only the science of the present, but also was going to be 
the science of the future. Mr. G.. M. Ross. on behalf of the 
Architectural Association of Ireland, and Mr. George Idle, of the 
Engineering and Scientific Assoc‘ation, also responded. The toast 
of “The Guests” was next honoured. Captain Purcell, Dublin 
Fire Brigade, in replying, said that electrical engineers were 
dealing with a very potent energy, and it was very pliable in their 
hands, but it was not amenable in the hands of others. He was 
thoroughly convinced of the great necessity of doing the work, 
which the members of the Association were engaged in, in the best 
possible manner, and he knew that electrical contractors, when left 
to themselves, did their work in a splendid maaner. 


The B.A. Meeting, Birmingham, 1913.—It is 
announced that Sir Oliver Lodge has been nominated as president 
of the British Association for the Advanc ment of Science, in 
place of the late Sir William White. Section ‘‘ A ” (Mathematical 
and Physical Science) will be presided over by Dr. H. F, Baker, 
F.R.S. ; and the Engineering Section (‘‘G”) will have as its chair- 
mn Mr. J.-A. F, Aspinall. 


The Batti-Wallahs’ Society.—At the annual general 
meeting held on 3rd inst., at the Golden Cross Hote), under the 
chairmanship of Mr. F. J. Collis, the secretary, Mr, Pooley, gave a 
report on the progress made during the past 12 months, The 
functions held included four emoking concerts, a dinner, seven 


£120,957 dec. £14,038 
£520,223 ine, £10,654 


informal meeting:;'a dowa-river trip, an-up-river trip, at which 


ladies were present, trip: The wembessbip had 


increased to 220, and the attendances at the. meetings showed a 
remarkable increase over previous years. Mr. J, Snow Huddleston 
was unanimously elected president for the ensuing year, and 
expressions of appreciation were accorded to Mr. Collis,-the retiring 
president, Mr. A. W. Robinson, the entertainment secretary, and 
Mr. F. Pooley. The Press were also thanked for their generous 
assistance in publishing the notices of the Society. The vice- 
presidents are Messrs. J. F. Avila, Haydn T. Harrison, W. A. Jones, 
©. Newton Russell ; Committee, Messrs. Campbell, Carter, Gardner, 
Greenly, Smith, and Warrilow. 

R.E. (T.). On 


London Electrical Engineers, 
Saturday last the Corps dinner took place, at the Café Monico ; 
Lieut.-Col. H. M. Leaf presided, and there was a good attendance 
of members of the corps and their guests. After the loyal toasts, 
that of ‘‘ The Corps of London Electrical Engineers” was proposed 
by Col. Hon. W. Lambton, C.M.G., who congratulated the corps on its 
being in a highly efficient state, and above its establishment as 


- regarded both officers and men, an almost unique circumstance, 


They were all experts in their own lines, and their work in time of 
peace kept them fully trained to perform their duties in time of 
war ; hence it was one of the most efficient corps in the Territorial 
Force. In responding, Col. Leaf remarked that last year they had 
acquired a new Crossley engine and other equipment, including a 
fine motor lorry capable of running at 8 miles an hour, which had 
afforded them some highly interesting experiences. Referring to 
the popular tendency to depreciate the Territorial Force, he urged 
the corps to pay no attention to what the papers said. 

Col. R. E. B. Crompton. C.B., before presenting the challenge cups 
avd prizes won during the year, said the Territorial Army had been 
abominably treated by the Press. The corps had always been 
efficient, and he regretted that the authorities failed to realise the 
extremely important part that electricity would play in the next 
war. Wireless telegraphy had completely revolutionised modern 
methods of warfare. ; 

He then presented the long-service medal to Coy. Sergt.-Major 
F. A. Hill, the third member of the corps to obtain it through 
service in the corps alone. A medal was also presented to Corpl. 
W. J. Allen. 

The Hopkinson Cup (for technical work) was won by “D” com- 
pany ; the Officers’ Cup (for drill) by “C’” company ; the Bam Cup 
(shooting jon open range) and the Leaf Cup (shooting om minia- 
ture range) by “A” company; and the Le Rossignol Cup (for 
sports) by “D” company. 

The Rich Challenge Cup, for shooting at 500 yards, was won by 
Corpl. W. J. Bardwell, and the Miniature Cup, for the best score in 
the elementary course, by 2nd Corpl. C. H: Masters. Spoons were 
awarded to Sergt.E. V. Bowmaker, Sap. H. C. Redgrave, and 2nd 
Corpl. J. W. Rodger. A large number of prizes for sports were 
also awarded. 

Capt. Kenelm Edgcumbe proposed.‘ The Visitors,” and, humor- 
ously ringing the changes on the motto of the corps, “ Ars Martis 
Comes,” which he thought might be freely translated, ‘Science 
linked with Valour,” pointed out that they were all linked together, 
not only as soldiers, but also as electrical engineers, witb the I.E.E. 
as their alma mater. 

Mr. W. Duddell, president IEE, in reply, said he felt he was in 
the company of men who were prepared to do their duty in defend- 
ing their country—a duty never more necessary than now. They 
were all skilled men, and, asin the event of war there would be 
a great demand for such, the electrical’ engineers would play a 
very big part in the next great conflict. The maintenance of 
communications would fall to their lot ; all kinds of artifices were 
possible in effecting communication in the face of great difficulties, 
and they should know and practice these in time of peace, so as to 
be ready to cope with any emergency. 

Captain E, N. Bennett also responded, and said he had never 
before met with a body of Territcrials that was exempt from public 
criticism ; for one thing, no one knew what they did, and for another, 
their work naturally ran on smooth lines. The lossof the battle of 
Lule Burgas was due to the lack of military science and the absence 
of means of communication along the battle-front; this was 
remedied at Chatalja by the installation of teléphones, etc. 

An excellent entertainment was provided, under the direction of 
Lieut. F. H. Masters, who, as organising secretary, carried out all 
the arrangements for the dinner. 


_ R.A.C, Trial of an Electrical Motor Delivery Van. 
—tThe Royal Automobile Club has now issued the certificate relative 
to the week’s trial under its supervision of an electric motor delivery 
van fitted with a battery of Edison nickel-steel accumulators, 
entered by Mr. F. J. Monnot, of 41,.Great Portland Street, W. The 
vehicle, which had a rated carrying capacity of 1,000 1b. (nominally 
10 cwts.), weighed 29 cwt. approximately, including a 60-cell 
battery. The trial was held in London from the 6th to the 11th 
January, or six days, and the average speed-rate was 11°52 miles per 
hour. The roads were “fairly heavy and some rain fell.” The 
total mileage run was 312°3 miles, which included the distance run 
between the lock-up and the charging station. A total of 191°81 
units was used for charging the battery, the aggregate time taken 
for the charging being 24 hours 30 minutes. The level of the 
electrolyte in some of the cells was tested on two occasions and 
distilled water was added to all the cells three times. 

On days Nos. 1, 2, 3 and 4 the maximum distance possible was 
run on the battery charge. The time occupied in charging the 
cells was 6 hours 39 minutes, first day; 5 hours 27 minutes 
second day; 8 hours 40 minutes, third day ; 3 hoyrs 6 minutes, 
fourth day ; 5 hours 36 minutes, fifth fay, and 1 hour 2 minutes, 
sixth day, On the sixth, or last day, the vharging was repeated 
ip joses' of 10 to 12 minutes’ duration each, During these 
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short-period charges the average amperes ranged from 133°6 at 
119°8 volts to 150°8 amps. and 111°9 volts. The longest. distance 
between charging, viz., 50°2 miles, was covered on the third 
day ; the battery had been previously charged for one hour and 
at the close of the run was again charged for 2 hours 40 minutes. - 


Fatality.—An inquest was held on 7th inst. concerning 
the death from electric shock, on 5th inst., of Benjamin Bettridge, 
aged 14, a pony driver at the Langwith Colliery. Mr. Nelson, 
electrical expert to the Home Office, attended. According to the evi- 
dence, deceased was resting his hand on a prop, and just above his 
hand was an electric lamp, which it was quite possible he touched, as 
it was pulled down when he fell. The manager of the colliery said 
that the screw which held the lamp to the prop was not broken ; 


it had been drawn out of the wood. He could only account for the 


deceased getting a shock if there was a leak in the insulated cable. 
The insulation had been tested and found good. The lamp was 
afterwards put in a position similar to that which it occupied 
before it was disturbed, and it was then found that there was a 
possibility of a leak from the cable to the casing of the lampholder, 
on which there was slight evidence of fusion. That being the case, 
there was a liability to shock to anybody who touched any part of 
the metal or wire. Anybody touching the lamp: at euch a time 
would probably grip it and get it outof place. Mr. W. E. Ross, 


the underground electrician, said that earthing was being generally 


applied to the whole system. He did not think that there would be 
anything above 110 volts from the lamps, but he was now satisfied 
that the voltage was greater than he believed. The manager said 
that the rules required that circuits of over 125 volts should be 
earthed. Some of the lamps had been unearthed, but these had 
now been earthed. A verdict of ‘“ Accidental death ” was returned. 
We refer to this matter in our leading columns. 


Sentence.—For receiving about 700 yards of stolen 


copper telephone wire, the property of the Postmaster-General, 
which had been removed from poles near Paddington, Henry 
Newman, a dealer, was sentenced to 12 months’ hard labour at the 
Central Criminal Court on Saturday last. 


Association of Electrical Station Engineers,—A 
meeting was held at the Exeter Café, Manchester, on Friday last, 
for the purpose of forming a branch of the above Association, 
Thirty gentlemen were present at 8 p.m.,and Mr. J. W. Lanham 
was unanimously voted into the chair. The widespread interest in 
the Association was evidenced by the presence of representatives 
from neighbouring towns such as Blackburn, Wigan, Oldham, 
Rochdale, Ashton, Stalybridge, &c. The proceedings were opened 
by the reading of a letter from the Hon. Secretary (Mr. Ebben), in 
which he clearly described the history of the Association, its objects 
and aims. It was stated that the object of the meeting was, in 
the first place, to form a local branch and then to obtain sugges- 
tions as to the working of the same. 

The first question arising was as to the area included in the 
Manchester district. After a little discussion it was decided that 
this could be settled later by the London Conference. Meanwhile 
Manchester was to be the centre of as large a district as possible, 
compatible with the claims of other branches. It was unanimously 
resolved “That a branch of the A.E.S E. be formed in the Man- 
chester district.” Mr. J. W. Thomas, B Sc. Tech., was then elected 
secretary for the district. 

In view of the possibility of some members not being able to 
attend meetings on account of their shifts, it was resolved that a 
Committee of at least 12 should be elected, chosen from as many of 
the districts as were represented, and this was done, A discussion 
ensued as to the qualifications which should entitle an applicant to 
become a member of the A.E.S.E. The following suggestions were 
made for consideration in London :—Eligible candidates should be— 

(1) Totally employed in electrical station work. This includes 
shift engineers, assistant shift engineers, switchboard attendants, 
sub-station attendants, mains assistants. Assistant sub-station 
attendants might also be eligible, provided that sufficient evidence 
was given as to training and ability, the Committee having the 
power of discrimination, 

(2) Or, in entire and exclusive charge of private plant, and pro- 
ducing a guarantee of training and experience. 

It was resolved that the Committee have power to admit candi- 
dates with the above considerations in view, emphasis being laid on 
the desirability of either technical training, works training, or 
long experience in charge of electrical plant. 

With reference to the annual subscription, it was suggested that, 
though the one proposed was very reasonable, it might be desirable 
’ to adopt a graded subscription varying according to salary. 

The question of grievances pertaining to particular districts was 
commented on, but the subject was postponed to rome future date, 
as being too big. It was, however, pointed out that the organisa- 
tion was something more than a trade union, its main object being 
to raise the status ofthe profession, 

As to the accomplishment of the latter object, it was suggested 
that meetings of a social and educative character should be held, 
including meetings for discussion, papers, &c., on subjects calculated 
to interest the members. These meetings might be held in other 
towns in the district besides Manchester. : 

All the, gentlemen present who were not already applicants for 
membership promised to become so, and the meeting unanimously 
volunteered to persuade others of their acquaintance to join and to 
make the Association as ey known as possible, 

Votes of thanks were accorded to the chairmen and secretary for 
bee servicer, and to the hon, sec. Mr. Ebben, for his pioneer work 
in the inauguration of the Assopiation, and the mestiny closed, 


\ 


ih to get through the whole of 
Officiated, it. was found possi et throug w 


Annual Dinners and Socials, — Crorypon. — The 
annual staff dinner of the Croydon Corporation Electricity Works, 
was held on Saturday evening; the chief engineer (Mr. A. C. 
Cramb) in the chair. The company, which gathered at the 
“Greyhound” Hotel, included: the Mayor (Councillor S. Rogers), 
Ald. T. Betteridge, Ald. T. Hillier, Councillors H. W. Umney, 
W. B. Robarts, F. Denning, W. Peet, J. A. Clarke and H. T. 
Muggeridge, and Mr. T. B. Goodyer (general manager of the tram- 
ways). There were special electrical decorations, and a good musical 
programme, Ald. D. B. Miller (chairman of the Electricity Com- 
mittee), who is abroad, sent a cordial message of goodwill, and the 
members of the staff on duty forwarded congratulations to their 


> more fortunate colleagues. The chairman, proposing “The Cor- 


poration of Croydon,” said the aim of the department was to give 
the public the best article at the lowest price. The Mayor, reply- 
ing, complimented Mr. Cramb on his good management, and the 
excellent feeling prevailing among the staff, the men being com- 
fortable in their employment and satisfied with their wages. 
Councillor Denning, submitting “The Chairman and Members: of 
the Committee,” remarked—as chairman of the Tramways Com- 
mittee—that his only complaint was that they wanted so much profit 
out of the current sold for the way service. Councillor Umney 
replied. The chairman, also responding to the toast, reminded the 
chairman of the Tramways Committee that his department had not 
had the difficulty of getting over the tight situation caused by the 
coal strike ; nor had he to face a 40 per cent. increase in the price 
of coal. Mr. Cramb added that after nine years’ work every 
department was just ashe could desire. = 

PrertH.—The employés of the Perth Corporation Tramway 
Department held their annual social and dance last Friday night, 
when Councillor Moncrieff, convener, who presided, addressed the 
men. Bonuses to conductors and drivers were presented. 

Lonpon.—The annual dinner of the staff of the Osram and 
Robertson Lamp Works will be held at the Clarendon Restaurant, 
“Coronation Hall,” on Friday evening, March 28th. 


Appointments Vacant.—Chief engineer and manager 
(£700), and consumers’ engineer (£300), for the Hampstead Borough 
Council ; electrical engineer, for Heywood Corporation (£200) ; 
traffic superintendent, for the Aberdare U.D.C. Tramways (£175) ; 
installation engineer and canvasser, for the Tynemouth Corporation 
electricity works (£100 and commission); assistant electrical 
engineer, for the electric light department of Selangor, Malay 
States (£360). See our advertisement pages in this issue. 


Strike.—According to the Daily Telegraph, the electrical 
trade workers of the district of Southampton have made common 
cause with the engineers and others who are on strike there. 


Life Targets,—Last week, at the invitation of the 
directors of “Life Targets,” we inspected the remarkable device 
which has been developed by the company for target practice with 
therifle. A moving picture is thrown on a screen, showing suitable 
objects in motion, such as birds, animals, soldiers, &c. ; on firing at 
the target, the bioscope is instantly stopped and the bullet-hole, 
shown by a bright spot of light, remains visible for a few seconds, 
after which the hole disappears and the motion of the picture is 
resumed. The electrical arrangements, which involve the use of 
the “K.K.” detector, are most ingenious, and so are the other 
details of the system, which we will describe fully at an early date. 
The sport obtained with this target is exciting, and splendid 
practice for snap shooting. 


Institution and Lecture Notes, — Propuction 
ManaGErs’ AssoctATION.—This new Association will hold its 
inaugural dinner (morning dress) at the Holborn Restaurant on 
April 8th, the subject being “Labour Problems,” which will be 
dealt with by experts in various phases of the problem of labour.’ 
Tickets 4s. each. The secretary is Mr. Charles F. Warren, Guest - 
House, Leys Avenue, Letchworth, from whom further particulars 
can be obtained. 

INSTITUTE OF MARINE ENGINEERS.—At a meeting of the Insti- 
tute, held on Monday, March 3rd, a paper on “ Recent Experiences 
with Babcock & Wilcox Boilers for Marine Purposes” was read by Mr. ' 
J. H. Rosenthal (member). ; 

INSTITUTION OF ELECTRICAL ENGINEERS (ScoTTisH LOCAL 
SECTION).—The Committee’s nominations for office-bearers for 


Session 1913-14 are as follows :— 


Chairman—J. A. Robertson. 

Vice-Chairmen—James Lowson and T. Blackwood Murray. 

Committee— David A. Starr, J. K. Stothert, J. F. Neilson, Wilfred 
L. Spence, M. B. Field, J. H. Bunting, J. 8. Nicholson, E. T. Goslin, 
George Stevenson. - Paks 

Hon. Secretary and Treasurer—James E. Sayers. - 

Assistant Hon. Secretary—Wwm. F. Mitchell. 

MANCHESTER SECTION.—A meeting of the Section was held on 
Tuesday evening, When a paper was_read by Mr. A. E. Hadley on 
“Power Supply on the Rand.” An interesting discussion followed, 
to which the author replied. 

YORKSHIRE SECTION.—A paper was read at Leeds University 
on Wednesday by Mr. Thomas Roles on “Electric Cooking and 
Heating.” A discussion followed. ; 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—At the invitation 


‘of the Social Committee of the Association of Engineers-in-Charge, 


over 200 members of the Association and their friends :ttended a 
dance held in the Holborn Hall, Gray’s Inn Road. A programme 
of 15~dances was arranged, and, owing to the very excellent 
Ball snd M, C, White (M.O.’s) 
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president of the Association, was present, and was ably supported 
by Mr. H. E. Neale (chairman of the Association) and the members 
of the Committee. Mr. Hardy’s Bijou Orchestra was in attendance. 

THE FARADAY Society.—A joint meeting of the Faraday 
Society and the Local Section of the Society of Chemical Industry 
will be held at Manchester on Friday evening, April 4th. The 
proceedings will take the form of a general discussion on “The 
Corrosion of Iron and Steel.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also électric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements.) 


Central Station Officials—The Watford U.D.C. has 
increased the salary of Mr. A. W. BARHAM, chief assistant, from 
£140 to £155 per annum, with auntal increments of £15 up to a 
maximum of £200 per annum. 

The salaries of Mr. J. ALLWARD, station superintendent, and 
Mr. T. A. J. MARGARY, mains superintendent, have been increased 
by the Islington B.C. from £200 to £225 each per annum. 
Increases have also been-given to two shift engineers, two mains 
engineers, a repair engineer, three junior engineers and a 
draughtsman. 

Mp, A. E. TURPIN, senior charge engineer, Weymouth Corporation 


~ Electricity Works, has been appointed assistant foreman electrical — 


engineer to the Indian Government at Cossipore, and sails on 
March 15th. Mr. Turpin has been at Weymouth for the past seven 


ears... . 

: Mr, W. H. Woops, of Durham, has been appointed shift engineer 
at the Stuart Street generating station, Manchester, at £175 per 
annum. 

The salary of the Bermondsey B.C. electrical engineer, Mr. W. E.J. 
HEENAN, has been increased from £525 to £625 a year, by two 
annual increments of £50-each, and that of Mr. J. G. Doran, chief 
assistant engineer, from £250 to £300 per annum, by two annual 
advances of £25 each, 


Me..S, T. ALLEN, of Carlisle, has been -appointed electrical 


engineer to the Wolverhampton Corporation, in succession to Mr. 

C. E. C. SHAWFIELD, resigned. The salary commences at £600. 
The , Wolverhampton Corporation Electricity. Committee has 

decided to increase the salaries of the members of the technical 


s’aff as from October Ist last, as follows :—Mr. Stupss, technical 


and general assistant, £160 to £200 per annum; Mr. BELLHOUSE, 
boiler house superintendent, £125 to £150; Mr Forper, engine- 


room superintendent, £120 to £150; and Mr. Piatt, junior, 


assistant, £85 to £104, 


Mr. A. PRENTICE, of the Central London Railway Power House, 


Shepherd’s Bush, London, has been engaged by the Walsall 


Corporation Electricity Committee as station superintendent, in ~ 


place of Mr. -T. J. Archer, resigned, for a period of one calendar 
month (to be extended to two months should the Electricity Com- 
mittee so desire), at a salary-of £5 per week, together with railway 
fare to and from London ; and subject to mutual satisfaction at 
the end of that period, and to his references being satisfactory, 
Mr. Prentice is to be then permanently engaged at a salary of £200 
per annum, removal expenses not exceeding £10 being allowed. 
The Hackney Electricity Committee recommends that owing to 
increased responsibilities, the designation of Mr. T. DatBy, works 
superintendent, be altered to “works and sub-stations superin- 
tendent,” and.the salary advanced from £200 to £300 by annual 
increments of £12 10s. Mr. E. MATTHEWS, testing engineer, is to 
advance from £130 to £180 by annual increments of £10. Mr, E. 
WILKINSON, generating engineer, is also to be advanced. 

. We understand that Mr. H. H. Couzens has resigned his position 
as engineer and manager of the Hampstead Corporation electric 
supply department, in order to take up a good appointment abroad. 
His resignation was put before the Committee last Monday, and 
accepted. 


Tramway Officials—The Bury T.0. has decided to: 


increase the salary of the tramways manager. Mr. CLoucn, by 
£50 per annum, with a further increase of £50 at the end of 12 
months. 
The Keighley Tramways Committee has appointed Mr. HARRY 
WEBBER, borough electrical engineer, as tramways manager, as 
from October 15th last, at a salary of £100 per annum. . ; 


General.—The Times states that Mr. Henry Wot- 


FENDEN has resigned his position as director and chairman of the 

_ Edison & Swan United Electric Light Co., and the vacancy has 
een filled by the election of Mr. C. J. Forp, of Messrs. Ford, 
Rhodes & Ford, asa director and chairman. © 
‘Mr.’ WALTER J. CRIDGE, who has ‘represented’ Messrs. 
Ferranti, Limited, in the Birmingham District; has severed his 


connection with that firm in order to join the A.E.G. Electric Co,, 


Ltd., as an engineer representative in the same district. 
Mr. E. C. TIFFIN has severed his connection with Messrs. J. J. 
Smith & Co.,electrical fittings manufacturers, of 44, Kirby Street, 


Hatton Garden, E.C., having resigned the managership of the’ 
above works, which he has held since they were first’ started in 


1910.” 


@ year. 


MR. F? CLOUGH, who, out-of 300 ‘applicants, has been appointed 
chief assistant ‘electrical engineer‘ tothe Essex~ Council; for~ 
iceship-in the’ 


Bradford Corporation Electricity Department prior. to. talking. np 
the post of electrical engineer to the Worcester County Council, 
the Barnsley Hall Asylum, Bromsgrove, . ; 


. Obituary.—We regret to learn -of the death, which 


occurred on Monday, 10th inst., of Mk. ANDREW LIVINGSTONE. 


Linp, A.1.E.E., who was until recently managing director of 
Messrs, Lind & Co., Ltd., of Liverpool. eh9 -- 


CITY NOTES. 


- Windsor Electrical Installation Co,, Ltd, 


THE directors report that the capital expenditure during 1912 
amounted to £2,448,.making the total £92,798. The additional 
expenditure chiefly represents the installation of a second Diesel 
oil engine of 135 Kw. capacity. The-profit (including £593 brought 
forward) is £6,823. Debenture interest absorbs £809, dividend 
on 5 per cent. preference shares £1,108, depreciation, renewals aifd 
reserve fund £1,750, and directors’ fees £350. The directors 
recommend that a dividend of 5 per cent., less income-tax,ibe paid 
on the ordinary shares, leaving £451 to becarried forward. During 
the year new lamps were connected equivalent to 1,021 of 8-C.P, ; 
the total connected to December 31st, 1912, being 51,076 lamps, 
The annual meeting takes place on March 19th. 


‘Newcastle-upon-Tyne Electric Supply Co., Ltd. 


THE directors’ report states that the connections to the company’s 
system at the end of 1912 amounted to 174.327 H.P., an increase 
of 22,700 H.P. for the year. The profit is £120,989, as compared with 
£114,839, plus £4,608 brought forward, making £125,597 as com- 
pared with £116,889. Against this has been charged interest on 
debenture stock, loans, &c., £35,078, leaving £90,518, as compared 
with £84,921. The directors recommend a dividend of 5 per cent. for 
the year on the preference shares, absorbing £34,375, a dividend 
.of 5 per cent. for the year on the ordinary shares (as against 44 per 
cent. for 1911) (of this an interim dividend of 2 per cent. was paid 
in July last), £34,375, the transfer to depreciation account of 
£15,000, carrying forward £6,768. From the reserve account have 
been deducted the charges in completing the conversion of 
debentures into debenture stock and the issue of new debenture 


stock to replace debentures paid off £4,644, leaving it at £10,405. . 


The depreciation account has been increased by the transfer of 
£15,000, making it £145,000. From this there has been transferred 
£26,100 which has been utilised in writing down certain items of 
plant and stores (in addition to the sums of £150,000 and £2,500 
previously shown as having been written off) leaving the amount 
of the unappropriated depreciation account: at £118,900. The 
expenditure on capital account for the year amounted to £167,082. 
This has been incurred mainly in extending the distribution system 
of the company in both the northern and southern areas. Agree- 
ments for the supply of electrical energy have been entered into 
. during the year, with important customers, including several large 
colliery companies. The Bankfoot Power Co.’s new waste heat 
station at Bowden Close, and the extensions to that company’s 
station at Bankfoot, have! been completed and brought into opera- 
tion. The disorganisation caused by the national coal strike in the 
early part of the year added largely to the working costs of the 
company, It is gratifying to state that throughout the period 
affected-by the strike the company was able to fully satisfy the 
requirements of all its customers, A resolution will be submitted for 
the approval of the general meeting on March 19th asking the 
shareholders to increase the directors’ remuneration to £1)500 


W. T. Glover & Co., Ltd. 


THE directors’ report for the year 1912 shows that the/result of the 
trading is a credit balance of £38,469, plus £4,767 brought for- 
ward. There has to be deducted directors’ remuneration, voted 
March, 1912, £1,000 ; directors’ expenses during 1912, £41 ; interest 
at 44 per cent. on first mortgage debenture stock, £4,250 ; interest 
at 5 percent. on second mortgage debenture.stock, £3,800 ; written 
off investments, £1,500 = £10,591; leaving £32,645 less appro- 
priation for payment to trustees of second mortgage debenture 
stock, £4,000. The balance of £28,645 is to be dealt with, thus :— 
Dividend on 5 per cent. cumulative preference shares (£100,000) to 
December 31st, 1912, less income-tax, £4,708; transfer to first 
mortgage debenture redemption fund, £2,500 ; dividend on ordinary 
shares (£114,850) at the rate of 5 per cent., less income-tax, £5,407 : 
‘bonus on ordinary shares, at the rate of 24 per cent., less income- 
tax, £2,704 ; transfer to reserve fund, £5,000; leaving to be 
carried forward £8,326. The directors recommend the payment of 
the dividend on the 5 per cent, cumulative preference shares for the 
year, and a dividend at the rate of 5 per cent. and a bonus at the 
rate of 2} per cent. on the ordinary shares for the same period. 
After making the above appropriations, the redemption fund for 
the first’ mortgage debenture stock will stand at £33,000, the 
redemption fund for the second ‘mortgage debenture stock at 
£24,000, and the reserve fund at £20,000, The loan to the Trafford 
Power and Light Supply (1902), Ltd., having reached £25,000, « 
second debenture for that amount ‘has been accepted in discharge 
thereot, and this item is now merged into the item of investments— 
“The meeting is'calted for March 17th, 
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British) Engine, Boiler and Electrical Insurance — 


Co. Ltd, 


We are informed that at the annual meeting, held at the head 
office in Manchester, on March 7th, the chairman (Mr. R. C. Long- 
ridge) mentioned that in the course of the past year the Royal 
Insurance Co., Ltd., had acquired a controlling influence by the 
purchase of shares, and, in consequence of advancing years, his 
father, the first chairman of the company, had taken this oppor- 
tunity for resigning his position on the board. Mr. Moss, also, who 
had been secretary almost from the commencement of the company, 
was retiring from that position, and his place would be taken by 
Mr. H. F. Taylor, who had for many years represented the company 
in Glasgow, but these changes involved no alterations in the opera- 
tions of the company, and had in no way interfered with its 
progress, a8 might be seen from the figures in the balance-sheet. 
Claims showed a considerable increase as compared with 1911, and 
this was chiefly among steam éngines, possibly because trade 
was so good that engines were overburdened, but that explanation 
would not account for the fact that, in spite of a great increase in 
the number of electrical machines insured, the claims in that 


department had not increased. He ventured to hope that this - 


improvement was due to the educational advantages derived from 
the repeated visits of the company’s inspectors, when they explained 


to attendants—many of whom knew little or nothing about elec- - 


tricity what should be done to keep machines in good working 
order. While the amount to be paid for claims was about the 
same, the ratio’ of breakdowns also remained nearly constant, 
‘namely, one out of every nine machines insured. There had 
been a considerable diminution in claims for boilers, and the 
general results spoke well for the efficiency with which the work 
of inspection had been ‘carried out. It was resolved to pay a 
dividend of 5s. per share, with a bonus of 3s., and after re-election 
of directors and auditors, the meeting ended. 


Direct Spanish Telegraph Co., Ltd. 


THE directors report that for the year 1912, after providing for - 


interest on and redemption of debentures, and for the dividend (10 per 
cent.) on the pref. shares, there is a balance of £14,134, outof which 
the directors recommend a final dividend on the ordinary shares of 
2s. per share, free of income-tax, which, with the interim dividend 
paid on October Ist last, will make a total distribution of 4 per cent. 
for the year, and absorb a“sum of £2,586. In consequence of the 
entire absence of breaks on the company’s cables during the year 
1912, it has been possible to strengthen the reserve fund out of 
revenue by £11,000, which is satisfactory in view of the 
exceptionally large expenditure of £33,600 on the Bilbao cable in 
1911. After crediting the reserve fund with £11,000, the balance 
of £548 is carried forward. The traffic receipts show an increase 
of £2,985, and the working expenses ayn increase of £1,080. The 
company’s cables and the landlines in connection with them have 
continued in good working order throughout the year. ~ 
The meeting is called for March 17th. 


Manila Electric Railroad and Lighting Corporation. 
—The Municipal and General Securities Co., Ltd. (European agents), 
announce that a dividend of 13 per cent. ($1.75 per share) for the 
quarter ending March 31st, has been declared on the common capital 
stock of the above Corporation, payable in New York on April Ist. 


Continental,— Grrece.— La Compagnie Hellenique 
@Electricité Systeme Thomson-Houston, of Athens, is decluring a 
dividend of 5 per cent. for the last financial year, the came as for 
the preceding 12 months. 


Canada,—The Halifax (N.S.) Tramway Oo. in their 
annual report show a surplus of $704,119, an increase of $101,834 
over 1911. 


Electrical Distribution of Yorkshire, Ltd.—At the 
annual meeting at Leeds on 25th ult., the chairman, Mr. R. W. 
Wickham, congratulated the shareholders on the steady and satie- . 
factory progress that was being made. During the year there had 
been a steady growth in the demand for electrical energy, and a 
large number of consumers had been added in the 10 districts in 
which the company. was now giving a supply. The company was 
the holder of 14 electric lighting orders for districts in the 
Wes: Riding. The profits had increased from £37 in 1908 to 
£2,155 last year. A dividend of 6 per cent. on ordinary shares was 
adopted. Subsequently, the chairman moved that the capital of 


the company be increased to £50,000 by the creation of 25,000 new. 


shares of £leach, This was carried.. 
Manorhamilton and District Electric Light Co., 


td.—The annual meeting was-held at Manorhamilton recently, 
Mr. A. A. Alges: presiding. The annual report showed that the 
company was in good standing, and it was adopted. ; 


Stock Exchange Notice, — Application has been 
made to the Committee to appoint a special settling day in Ceara 
Tramway, Light and Power Co., Ltd.—85,007 ordinary shares of 
£1 each, fully paid (Nos. 200,001 to 285,007); and 125,000 5 per | 
cent. first debenture stock, - 


South London Electric Supply Corporation, Ltd. 


THE directors’ report for the year 1912 shows that the gross receipts 
were £48,423, while expenditure was £20,859, leaving a profit 
balance of £27,564, plus £908 brought forward. There is a total 
amount available of £28,472, and after providing for depreciation 
on plant and machinery (£6,000), debenture and other interest 
accrued, &c., £13,289, there remains £15,183. Out of this the 
board recommend the payment of a dividend at the rate of 5} per 
cent, per annum on the ordinary shares, amounting to £14,300, 
carrying forward £883. At the end of 1912 there were connected 
to the company’s mains the equivalent of 273,306 (35-watt) lamps, 
showing a net increase for the year of 22,585. At the present time 
there are 285,388 (35-watt) lamps (equivalent) connected, in addition 
to which applications are in hand for a further 13,830 lamps. The 
plant, machinery and mains have been maintained out of revenue | 
in a high state of efficiency. Theunits sold amount to 5,000,118, an 
in¢rease of 520,631 or 11°6 per cent., the total cost per unit sold 
being 1°00d:, 2s against 1°03d. in 1911. The ratio of total costs to 
revenue has been maintained at.43 per cent. - 


Sold to consumers and used by public arclamps .. 5,000,118 
Used on works .. oe oe 876,015 
Total oe ee ee 5,376,133 
Expended ifidistribution .. .. .. .. 41,842 
Total kilowatts connected .. 9,600 


The annual meeting is called for March 18th, 


British Insulated and Helsby Cables, Ltd. 


THE directors’ report for the year 1912 shows a profit of £218,395, | 
plus £63,651 brought forward, making £282,046 ; from this have 
to be deducted directors’ and debenture trustees’ fees and remunera- 
tion to Works Committee, £5,315 ; interest on first debenture stock, 

. £22,500 ; interest on second debenture stock, £10,000 ; depreciation 
on buildings, plant, machinery, &c., £20,000; transfer to reserve 
account, £20,000; transfer to special reserve account, £8,500; 
trausfer to first mortgage debenture stock redemption account, 
£5,000 ; written off patents and goodwill, £36,500; dividend on 
preference shares for the year, £30,000; interim dividend on 
ordinary shares to June 30th, 1912, £20,000—leaving available for 
dividend £104,231. The directors recommend a further dividend of 
6s, per-share on the ordinary shares, making, with the interim divi- 
dend ‘already paid, a total of 10 per cent»for the year, £30,000, 
carrying forward £74,231. The directors are pleased to report that 
there has again- been an increased turnover during the year, which 

_ has resulted in an additional profit being earned of £30,136 over the 
previous year. © £8,500 has been transferred to special reserve 
account, a further £5,000 tofirst mortgage debenture stock redemp- 
tion account, £20,000 to reserve account, and £20,000 applied to 
depreciation on buildings, plant and machinery. In addition, 
£36,500 has been written off patents and goodwill. This account, 
which originally stood at’ £251,672, has now been reduced to 
£35,000, After deducting the aforementioned sums, the balance 
to be carried forward is £74.231. The sale of the Liverpool works 
to the Automatic Telephone Manufacturing Co., Ltd., referred to in 
last year’s report, has been completed. if : 

The annual meeting is called for March 17th. 


Giant’s Causeway, Portrush and Bush Valley 
Railway and Tramway Co.—Dr. Anthony Trail], D.L., presided 
at the annual meeting held recently at Portrush. Thedirectors 
reported that the financial position of the company. had been well 
maintained during the past year. The receipts amounted to 
£3,908, which, considering the extremely wet summer of 1912, 
must. be considered. satisfactory...The number of passengers fell 
from 136,395 in 1911. to 135,612 in 1912, and the receipts from 
£4,107 in 1911-to £3,908 in 1912, The expenditure last year was 
somewhat higher than in the previous year, and consequently the 
net. profits were £1,222 for 1912,-as compared. to £1,546 for 
1911. These profits were sufficient to pay the debenture interest, 
£612 ; the interest on the mortgage for the construction of the. 
extension to the Giant’s Causeway, £400.; interest on temporary 
loans and interest.£69; leaving a credit balance. of £308, 
which it was recommended to be carried forward. . While. the wet 
summer of 1912 gave sufficient water to drive the full complement 
of electric cars, the same cause reduced the number of tourists 
travelling, with a consequent reduction in the receipts. The 
engineer. reported: that the:number of miles run by electricity was - 
34,932, an increase of 1,525 over that of 1911, worked at:a cost of 
3$d. per mile run. The number of miles run‘by steam power was 
3,922. worked ata cost of 2s. per mile run, 


Mid-Sussex Electrit Light and“Power Co., Ltd.— 
Mr. T, Caffyn presided last: week. at the first. statutory general 
meeting of this company. - 


“Melton Mowbray Electric Light Co.,. Ltd.—The 
“annual, meeting. was held on 7th inst.,-Mr..W. J. New. presiding. . 
_ The directors reported that satisfactory progress had been made 

during the year, the total number of consumers being 613. The 
revenue for the year, including £242 brought forward, amounted 
to £2,761, and after providing £1,000.for debenture interest, there 
remained £1,761 for distribution... They recommended a dividend. .. 
at the rate of 3 per. cent..per annum, that.£750 be. placed -to: the 


reserve fund, and £411 carried forward, 
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Hove Electric Lighting Co., Ltd. 


THE directors, in their report for 1912, give the following progress ~ 


table :— 
Equivalent 

in 8-0.P. Units Gross Net 
Year. Houses. lamps. sold. revenue. revenue. 
1908 1,076 114,135 1,134,994 £24,695 £18,463 
1909 1,820 122,946 1,192,508 25,205 18,981 
1910 1,949 129,217 1,178,165 25,991 15,400 
1911 2,128 188,200 1,139,328 24,840 14,457 
1912 2,276 141,919 1,169,003 25,220 14,630 


With the addition of the balance £637 brought forward and bank 
interest, the amount to the credit of net revenue account is £15,283, 
from which must be deductéd the dividend on the preference shares 
paid September Ist, 1912 (£588), the interim dividend on the ordi- 
nary shares at the rate of 8 per cent. per annum (£2,825), a 
provision for debenture interest accrued and income-tex, leaving 
£9,283 now available. The directors propose to place £1,500 to the 
renewals and depreciation account and £3,000 to the sinking fund, 
to set aside £588 for preference dividend accrued to December 31st 
last, and to declare‘a final dividend for the six months on the ordi- 
nary shares at the rate of 10 per cent. per annum, making 9 per 
cent. for the year. The amount carried forward, after providing 
for the directors’ extra remuneration of £315, is £348. The 
renewals and depreciation account, with the above addition, will 
now stand at £27,104. The sinking fund account, with the above 
addition of £3,000, and £2,016 received by way of dividends, on 
investments, will now amount to £48.530. The expenditure during 
the year on capital account has amounted to £1,301, and the 
machinery, buildings and mains of. the company have been kept in 
good repair. The Hove Corporation having given notice of their 
intention to purchase the undertaking of the company by payment 
of the legitimate capital expenditure, are promoting a Bill in 
Parliament to authorise the borrowing of -the necessary money. 
The company will continue to carry on the undertaking until the 
transfer to the Corporation. The payment of the purchase-money 
will become due on December 8th next. 

The annual meeting is called for March 19th. 


Chelsea Electricity Supply Co., Ltd. 


Mr. W. BR. Davies (chairman) presided on Wednesday at Winchester 
House, E.C., over the annual meeting of the company. 

in moving the adoption of the report (see ELECTRICAL REVIEW, 
page 396), the CHAIRMAN first referred to the death of Sir Irving 
Courtenay, the late chairman. He said the deceased was the only 
remaining member of the original board. He directed the fortunes 
of the company through evil report and good report, and he had 
the satisfaction before he passed away of seeing the finances of the 
undertaking. in a prosperous condition ard its position among 
London electric light undertakings well assured. They were very 
fortunate in having been able to obtain the services of Mr. Stanley 
Beeton to fill the vacant seat on the board. Mr. Beeton possessed 
considerable engineering knowledge and a rare commercial faculty, 
a combination not often met with. The net additions to capital 
amounted to £1,277 only. In the revenue account the sale of 
current had increased by £1,400, but, on the other side, the Miners’ 
Eight-Hours Act and the Coal Strike, which had left in their 
train what he was afraid would prove permanently 
higher prices, were responsible for an increase of a 
similar amount in the coal bill, and the result of 
their trading was that they carried to nét revenue £40 less than 
a year ago. They had, however, an increased income from divi- 
dends of £570. which gave them about £500 more than for the 
previous year to deal with. They proposed to put to renewals and 
depreciation account £13,626, which was £446 more than the 
amount for 1911; to transfer the usual amounts to the debenture 
stock premium redemption fund ; and to further reduce the cost of 
extinguishing the founders’ shares ; they also proposed to write a 
further £1,000 off the Cadogan Electric Light purchase account ; 
to write down their investments to the market prices on December 
31st last, which would cost £1,352 ; and, after paying interest on 
debenture stock and the dividend on preference shares, to pay a 
final dividend at the rate of 6 per cent. on the ordinary shares, 
making, with the interim dividend of 4 per cent., 5 per cent. for 
the year, reducing the balance carried forward by about £400, 
That this was a conservative distribution was clear from the fact 
that out of a total available of £31,880, they paid only £14,159 
in dividends, and appropriated £17,771 for various writings 
down. Their aim, as a board, was, before increasing 
the dividend, to see that every doubtful item in the accounts was 
finally extinguished, as they believed that their first business was to 
preserve the corpus of the undertaking in preparation for the 
inevitable day when their provisional order expired and their 
business would be taken over. Their investments as written down 
to market prices at December 31st stood at £54,567. The business 
continued to made steady progress. The 8-c.P. lamp equivalents 
had increased by 11,597, which was distinctly better than the 
increase of the previous few years. The units sold had increased by 
between 4 and 5:per cent. This improvement in business was only 
arrived at by persistent canvassing, and it was both unlikely and un- 
desirable that there would be any decrease in this work, and in the 
necessary cost thereof, as time went on. They had taken two 
important departures in the matter of the supply of current during 
the year. In the first place, acting under the London Electric 
Supply Act, 1908, they had entered into an agreement with 
the Central Electric Supply Co., which owned the great power 


station at St John's Wood, ‘and which supplied the .t, 
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James’s and Pall Mall and Westminster Companies with a 
considerable portion of their current, for a supply in bulk 
to the northernmost of their sub-stations, and they would see an 
item in the accounts of £69 forcurrent purchased. The supply was 
only commenced in the last month of the year, which would 
account for the item being so small, The arrangement was an 
excellent one for them, inasmuch as it provided a stand-by for 
an important part of their area, and it was supplied to them at a 
point which was the least economical for them to supply from 
their generating station near King’s Road. The second new 
departure was that they had decided to order Diesel gas plant to 
generate a considerable portion of their current. This matter had 


~ been carefully considered for many months, and he did not think 


they would have any reason to regret their decision. They were in 
a difficult position at Chelsea as regarded generating in the most 
economical manner, because, being surrounded by flats and houses, 
they were obliged to use a high-class smokeless Welsh coal in 
order to avoid smoke troubles, which increased their coal 
costs. Further, they were unable, owing to want of conden- 
sing facilities. to install the most economical form of steam 
plant, viz. turbine plant. The existing reciprocating engines 
were of comparatively small dimensions and by no means 
economical, and it reflected great credit on the chief 
engireer and manager, Mr. Still, that with the machinery at his 
command he had been able to produce the comparatively economical 
results which had been obtained. They had every hope that when 
the whole of the Diesel plant, which they expected to order within 
the next year or two, was.working regularly, the generation costs 
would show a great improvement. In the meantime, they had 
ordered a first instalment, and expected this would be in position 
ready for working by the end of the current year. They would 
naturally wish for some information as to the prospect for the 
present year. They saw no reason why the steady improvement of 
the lamps installed should not be maintained, and in the ordinary 
course of events, provided nothing atnormal happened, they ought 
to be able to increase the gross revenue. On the other hand, they 
had not yet come to the end of higher prices for coal], and it was 
probable from this cause that their costs would be increased by 
hundreds of pounds. 

Mr. H. R. BEETON seconded the motion, which was carried with- 
out discussion. 

The retiring directors were re-elected on the motion of MaJor 
W. F. Woops. 


-Prospectuses.—TZhe New British Ever Ready Co., 
Ltd.—The list is to close to-morrow, Saturday, in an issue of 
85,000 7 per cent, cumulative preference shares of £1 each, parti- 
cipating up to 10 per cent. The company is to acquire as a going 
concern the business of the British Ever Ready Electrical Co., Ltd.. 
of Holloway, on which the profits—after charging repairs and 
renewals of machinery and plant, and providing for depreciation, 
but before charging income-tax, interest and directors’ remunera- 
tion—were £6,314, £8,259, £13,514, and £21,119 for the last four 
years. The turnover of the business for the first two months of 
1913 shows an increase of more than 25 per cent. over the corres- 
ponding months of 1912. The purchase price is fixed at £206,137, 
out of which £10,308 is for plant, machinery, &c, £16,804 for 
stock-in-trade, £21,574 book debts, £10,000 for interest in subsidiary 
undertaking, and £144,535 for ‘“‘ goodwill, patents, trade marks, 
copyrights, &c.” The vendor company is to be paid as to £115,000 
(in respect of goodwill) in fully paid ordinary shares, as to £75,000 
in cash and the remainder in c or in discharge of vendors’ 
liabilities. Mr. Samuel Stern, the managing director (who is vice- 
president of the American Ever Ready Co.) will act for three years. 
and Mr. Gustave Hitzelberger, the manager, for five years, “thus 
providing for continuity in the management of the business.” The 
company employs approximately 360 persons. The business was 
founded in 1901, and consists in the manufacture of electrical 
specialities and motor-car accessories. The vendor company ‘has 
acquired further patents for the manufacture of dry batteries for 
portable lamps, for which it claims almost “double the life of the 
ordinary dry battery.” 

So much importance appears to be attached in the prospectus to 
these further patents in connection with the manufacture of dry 
batteries, that one is entitled to ask for fuller information on this 
point. The patent numbers at least might have been given, or the 
nature of the invention, or inventions, disclosed. From the exclu- 
sion of the word “electrical” from the title, and from the state- 
ment that ‘‘ an important feature of the vendor company’s business 
is its increasing trade in accessories and fittings for motor-cars,” 
we are led to wonder what proportion of the business is electrical. 


The uncertain and intangible character of the great bulk of — 


the “assets,” as indicated above, will not escape the would-be 
investor’s notice. The amount set down for goodwill, patents, Xc , 
we cannot help regarding as extravagant, notwithstanding that it 
is to be taken as to £115,000 in ordinary shares. The whole of the 
preference shares have been underwritten. 

The Melbourne Electric Supply Co., Ltd.—The list is to close to- 
day in an issue of £100,000 5 per cent. consolidated debenture stock 
at 934 per cent. 


Vickers Ltd.—The directors report that for 1912 there 
is a net profit of £872,633, after the usual provision for deprecia- 
tion. The directors are carrying £200,000 each to works exten- 
sions and reserve accounts, and recommend a final dividend of 
5 per cent., making 10 percent, for the year. The prospects of 
the current year are regarded with confidence, The directors have 
decided to take steps to increase the share capital by the issue of 


740,000 ordinary sharep at » premium of 10s. per 41 share, 


Vol. 72, No. 1,842, Marcu 14,1913.) THE ELECTRICAL REVIEW. ! 448 


London United Tramways, Ltd. 


THE directors report that the operation of the undertaking during: 


the year ended December, 1912, resulted in gross receipts amount- 
ing to £332,016, and the working and general expenses, mainten- 
ance and repairs to £223,654, leaving, with the balance brought 
forward, a net revenue of £109,793. After payment of interest on. 
debenture stock and loans for the year, and providing for income- 
tax, there remains a balance of £41,228,a decrease of £15,203 as 
compared with the preceding year. Of this amount the directors 
propose to place £15,000 to general reserve, £25,000 to reserve for 
renewals and contingencies, and to carry £1,228 forward. The 
gross receipts show a decrease of £11,971, and the working 
expenses an increase of £4,621, resulting in a decrease in net 
revenue of £16,592 as compared with the previous year. The 
number of passengers carried was 61,139,285, a decrease of 
1,407,843. 

The L.U. Tramways Act, 1912, received the Royal Assent on August 7th last. 
This Act authorised an agreement to be made with the Chiswick Urban Dis- 
trict Council for the extension of the company’s tenure of the tramways in 
that district until 1935. An agreement to that effect has since been entered 
into. This Act also relieves the company from ihe obligations to the Rich- 
mond Borough Council imposed by the previous Acts of the company relating 
to Richmond tramways. To assist the company’s employés in deriving the 
maximum benefits under the National Insurance Act, 1911, the directors 
formulated a scheme for an approved society, available for all classes of 
employés, and their scheme duly received the approval of the Commis- 
sioners. The directors have also undertaken to add to the benefits provided 
by the Act. 


During the past year the work of improving the permanent way 
on the Middlesex lines has been proceeded with. Over 3,250 rail 
joints have been cast welded, making a total of 14,511 joints so 
dealt with to date. The arbitrator’s award in the matter of the 
purchase of the company’s tramways in Hammersmith was issued 
in February of last year, and negotiations in regard thereto are 
proceeding with the L.C.C. Pending the final settlement of this 
question the County Council have agreed to make advances to the 
company for the reconstruction of portions of the Hammersmith 
tramways. The Uxbridge Road tramway within the borough has 
already been reconstructed and portions of the track in Goldhawk 
Road and King Street will shortly be relaid. 


The scheme for the consolidation of the company’s interests with those of 
the Metropolitan Electric Tramways, Ltd., and the Tramways (M.E.T.) 
Omnibus Co., Ltd., which was submitted to the shareholders in November 
last, was accepted by a very large majority, and consequently became binding. 
In accordance with the policy therein indicated, the three companies have 
been placed under cne management. Mr. James Devonshire has been 
appointed managing director in place of Mr. Stanley, who, however, retains 
his seat on the board, and Mr. A. L. Barber has succeeded Mr. W. G. Verdon 
Smith as secretary. 

Mr. C, J. Cater 8cott resigned his directorship in April last, and the board 
have appointed Mr. W. M. Acworth in his place as chairman of the company. 
Mr. W. H. Brown has found it necessary for reasons of health to resign 
his seat on the board. Mr. F. V, Schuster has been appointed to fill the 
vacancy, 


THE annual meeting was held on Wednesday at the Holborn 
Restaurant, W.C., Mr. W. M. Acworth presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEW, page 392), said that the shareholders must 
have been more or less prepared for the report by the statement 
contained in the circular which the directors sent out last November. 
They then said: “The net profits for the current year cannot, of 
course, be ascertained, but unfavcurable weather conditions and 
increased omnibus competition during the last summer have 
adversely affected them,” The accounts showed that the receipts 
were nearly £12,000 down and the expenses were £4,600 up; in 
other words. their net balance was £16,591 worse than it 
was that time last year. The loss in gross receipts was 
due mainly to bad weather and omnibus competition. On the 
expense side, coal and the. purchase of energy had cost them 
nearly £3,000 more; wages and other benefits granted to the 
staff had cost them an additional expense of close on £4,000, the 
largest item of which was owing to the granting of holidays on 
full pay. He believed, however, that that was money very well 
spent. Pending the time when the benefits under the National 
Insurance Act came into operation, they increased their contribu- 
tionsto the provident fund. An approved society had now been 
formed for the employés of the company, and the directors had 
uadertaken to supplement the benefits under the State scheme. 
They had lost Mr. Stanley as their managing director, but they 
retained the benefit of his wise counsel as a member ofthe board. 
Mr. Knapp, their general manager, in whom both the board and 
the staff, had entire confidence, and Mr. Verdon Smith, the 
secretary, had also left them, and, they were glad to know, not 
to their personal disadvantage. To fillthe vacancies the board had. 
appointed Mr. Devonshire as managing director, Mr. Barber as 
secretary, and Mr. Pott as engineer and general manager, all from 
the Metropolitan Electric Tramway Company. Those appointments 
secure1 considerable economy at once, and would he believed secure 
larger economies in the future. The upshot of the accounts was 
that after payment of the working expenses, income tax, and 
interest on debentures and bonds, they had a balance of only 
£11,228 as against £56,434-last year. They proposed to place 
£40,000 to reserves and to carry forward £1,228. They entered the 
current year with a better hope for the future because of the 
arrangements which had been made for the consolidation of that 
company with other kindred concerns, under which additional 
Sources of revenue would ensure for the benefit of the vast 
majority of those who had. hitherto been shareholders of the 
London United Co. He was glad to tell them that the 
holders of 93 per cent. of the preference stock and 97 per cent. 
of the ordinary stock had acted on the advice of the board, and had 
exchanged their holdings for stock in the London and Suburban 


Traction Co. That company would have a preponderating voice in 
the affairs of the London United Co., and therefore their future 
meetings would be of a more or less formal character. By 
exchanging their holdings for stock of the London and Suburban 


Traction Co., thcse who had hitherto been shareholders of the " 


London United would have the benefit of new sources of income, 
namely, from the Metropolitan Electric Tramways, the North 
Metropolitan Electric Power Supply Co., and last, but they hoped 
by no means least, from the Tramways M E.T. Omnibus Co., which 
would before long be working a fleet of 350 omnibuses. Some 60 
were at work at the present time, and their number was increasing 
steadily at the rate of about 10 per week,so that by the summer time 
there would be quite a considerable fleet in action. He would 
like to point out that the London. United Tramways Co. 
must always work under a heavy handicap, by reason of their 
capital expenditure on street widenings. For every mile of 


' tramway opened, their expenditure worked out at something like 


five times the amount which the L.C.C. debited to its tramway 
undertaking. The L.C.C. had the advantage of being able to charge 
such portion of the cost of street widenings as it might think 
fit to a street improvements fund, the interest on which was 
payable by the ratepayers of London, but unfortunately that course 
was not open to the company. 

The Hon. SyDNEY HOLLAND seconded the motion, which was 
adopted after a short discussion. 


Slough and Datchet Electric Supply Co., Ltd. 


THE directors’ report for 1912 states that the sum expended on 
capital account amounted to £3,397, bringing the total up to 
£58,031. The expenditure chiefly represents the installation of 
a second Diesel engine and dynamo of a capacity of 135 kw. The 
following table shows the progress of the company, the equivalent 
of 1,809 additional lamps of 8 c.P, baving been connected last 
year :— 


Lamps and motors 

Year. connected, _ Units sold, Profit. 
1909 16,380 885,983 £3,288 
1910 17,976 382,295 £3,165 
1911 24,115 426,186 £3,421 
1912 25,914 819,733 £4,835 


A railway siding has been constructed into the company’s works, 
on a satisfactory agreement with the Great Western Railway Co., 
which is a great convenience and should result in considerable 
saving. In order to cope with the extension of business it will be 
necessary to increase the capital of the-company. The share- 
holders will be asked at the meeting on 19th inst. to sanction the 
increase in the capital from £50,000 to £75,000. An issue of 
10,000 shares at par will shortly be made, and the shareholders will 
be given the opportunity of subscribing to the issue in proportion 
to their ho’ding. The total net profit available for distribution is 
£5,112. Out of this the directors purpose setting aside £1,250 to 
the depreciation fund, bringing it up to £6,000. The directors 
recommend a dividend of 6 per cent., less income-tax, and that £637 
be carried forward. 


Companies Struck Off the Register.—The following 
have been struck off the Register and are accordingly dissolved :— 
Acme Conveyor and Machine Co. 
amo Electric Car T:ansmission £ yndicate. 
Electrical Fittings Co., Ltd. 
Electrocab Development Co., Ltd. 
Foxcroft & Dunoan Engineering Co. 
London Electrocab Co. 
Nitrogen Power Syndicate. 
Norfolk Electrica! Co, 
Orient Electric Power 8; ndicate. 


Municipal and General Securities Co., Ltd.—The 
directors’ report shows that for 1912 the amount.at the credit of 
appropriation account is £18,852, made up as follows :—Balance of 
profit from 1911, £1,621; net profit-for 1912, £17,231. The 
directors recommend a dividend at the rate of 10 per cent. per 
annum, less income-tax (£5,000), adding to reserve £10,000 (making 
it £30,000), carrying forward £3,852. The investments are shown 
in the balance sheet at £73,359. The present market price of 
these securities considerably exceeds this» figure. The annual 
meeting was held on February 27th. Messrs, J. G. White and 
W. C. Burton were re-elected as directors. 


Alley & MacLellan, Ltd.—The directors report that, 
although the company’s operations have been hampered by the 
various strikes, which increased expenses and made the getting of 
material difficult, and also by the increased cost of supplies, labour 
and taxes, they are able to show a satisfactory profit, a substantial 
portion of which they have transferred to the reserve fund. The 
profit from trading for the year to December 31st, after meeting all 
necessary charges, is £18,263. The directors have applied £4,800 
for depreciation of property, plant, machinery, &c., have transferred 
£4,000 to reserve, and recommend a dividend on the ordinary shares 
e the rate of 6 per cent. per annum, leaving £1,729 to carry 
orward. 


Commonwealth Edison Co.,—The report states (says the 
Financier) that the accounts for 1912 showed a total income of 
$5,582,229, and after providing for bond interest and placing 
$514,000 to depreciation reserve, there remained an available sum of 
$3,438,229, from which dividends absorbed $2,516,783, leaving a 
balance of $921,445, increasing the surplus. brought forward to 
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Brompton and Kensington Electricity. Supply 
i Co., Ltd. 


THE directors’ report for the year ended December, 1912, shows a 
revenue account credit balance of | £33,178, which, with the 
- balance of £7,858 brought forward, and £1, 000 balance of interest 
received and accrued, makes a total of £42, 036. After deducting 
£1,553 for interim ‘dividend on the 7 per cent. cumulative pre- 
ference shares, and £7,002 interim dividend at the rate of 9 per 
cent. per annum for the half-year to June 30th on the ordinary 
shares, the directors recommend that the sum remaining, viz., 
£33,480, be dealt with as follows:—To credit of depreciation 
account (maintaining this fund at £80,000), £10,200 ; written off 
cost of investments, £244-; dividend on the preference shares for 
December half-year, £1, 520; dividend on the ordinary shares for 
half-year ended December at the rate of 11 per cent, per annum, 
making 10 per cent. for the year (free of income-tax), £8,606 ; 

income-tax on dividends, £910; credit of reserve fund account 
(raising it to £33,000), £3,000; reserve against investment in the 
Brompton and Kensington Accessories Co., Ltd., £1,000; directors’ 
additional remuneration, £973, leaving to be carried forward 
£7,026. The following table shows the progress of the business :— 

8-0.P. Cus- Ay. Div. 


lamps Inc. tomers — price on 
con- in8-c.P, con- Gross Expendi- Net per ord. 


Year. nected. lamps. nected. rec’pts. ture. rec’pts. unit. shares. 
— 10,976 4,883 £50,791 £23,710 £27,081 418 10% 
1910 172 50,596 93,917 680 4°26 10% 
1911... 91580 54,730 24,088 80,692 429 10% 
1912... 701 147 56,848 93, 170 33,178 418 10% 
The meeting was held yesterday. 


Gateshead and District Tramways Co. 


THE directors’ report for the year ended December 31st, 1912, shows 
a gross revenue of £56,964. After deducting all expenses charge- 
able to revenue, including. repairs and maintenance, interest on 
mortgages, and a provision of £2,730 for renewals, there remains a 
balance on the year’s working of £22,783, plus £1,878 brought 
forward, making a total of £24,661. Of this there has been placed 
£4,500 to reserve, and to the sinking fund for redemption of mort- 
gages £2,126, leaving a balance of £18,035. The directors propose 
to pay the dividend on the 6 per cent. preference shares, requiring 
£757, and that on the 5 per cent. preference shares, absorbing 
£6,000, also a dividend on the ordinary shares at the rate of 6 per 
cent, per annum, in respect of which an interim dividend for the 
half-year ended June 30th, 1912, at the rate of 5 per cent, per 
annum has already been paid, requiring £8,100, and a bonus of 
1 per cent. on the ordinary shares £1,350, leaving to be carried 
forward £1,829. Interest derived from investments has been added 
to the renewals fund and to reserve. Only £64 was added to 
tramway capital account. £1,474 was expended on account of the 
motor-omnibus undertaking. The general trade of the district 
was satisfactory during 1912, and notwithstanding the coal strike 
the traffic receipts show an increase of £527. Nine cars constructed 
on the ‘“ Pay-as-you-enter” system are now operating on the 
Bensham and Saltwell routes. In view of special influences 
affecting traffics on these routes, it has not been possible so far to 
ascertain accurately the financial effect. of adopting the system. 
The directors, however, are satisfied that these cars have many 
advantages, and they have, therefore, decided -to construct two 
new cars on the P.A.Y.E. principle, which will be placed in service 
on the Low Fell route, where further cars are needed. 
In response to a request of the Chester-le-Street Urban District 
Council, the directors have, after very careful investigation, 
arranged to operate a service of motor-omnibuses between the 
terminus of the tramway at Low Fell and Chester-le-Street. A 
garage is in course of. erection at Chester-Je-Street, and the 
omnibuses are now being delivered. It is intended to commence 
the Chester-le-Street service early in April. The institution of 


- experimental services on other routes is receiving the consideration — 


of the directors. 
1911. 1912, 
Passengers carried 12,816,417 
Average receipts per passenger 108d. 
Average expenditure per passenger. . “55d. 
Cars in stock 51 


Routes miles—Single 459 m,; line, 7°64 m, = 12°16:m. 
The annual meeting was to be held yesterday. 


County of London Electric Supply Co., Ltd, 


THE annual meeting was held on Monday at Winchester House, 
E.C., Mr. J. B. Braithwaite presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEW, page 392), first referred to the capital 
account. The Bournemouth company had paid an increased divi- 
dend of 3 per cent., and had increased its allocation to reserve. At 
Coatbridge and Airdrie there had been quite a satisfactory 
- increase, the units sold during 1912 amounting to 4,445,035, as 
against 3,538,320, or an increase of nearly a million. Coming to 
the business of their London stations, at the last meeting he con- 
gratulated the shareholders on the fact that the company had had 
a record year in almost every respect. This ~~ he was glad to 
say, had surpassed that record in every item. They had had a 
record number of applications during the year, amounting to 


“slightly over. 4,000 kw., and they had.a- record in the number of 


new customers. In 1911 thé new customers were 1,576; last year 
they numbered 1,787, making the total number of customers in 
their London areas 20,226, and they sold an extra 2,000,000. units 
approximately. That resuit had been obtained in spite of the fact 
that in 1911 they were supplying a considerable amount of curreni 
during the construction of, some sewers in ‘the South of London, 
which were completed i in that year. Coming to the revenue account. 
there was an increase in the gross revenue of about» £19,000. 
which amounted to £231,100, against £212,039, and of 
that, after paying various increased charges, they carrie 
£134,082 to. the net revenue, as compared with £126,228 in 191i. 
In other words, they retained £7,854 of the increased revenue az 
net. . That would have been very much larger had it not been for 
the expenses entailed by the coal strike and the transport workers’ 
strike. The effect of those two labour disturbances was to cost 
them £7,489 additional expense. He was glad to say that they 
came out of those labour troubles without having to inconvenience 
any of their customers in the slightest degree. During the who!e 
period they did not have to cut off a single consumer, but main- 
tained a regular and good supply the whole time, and that. fact, he 
thought, was one of the reasons why they had had so maz.y 
additional applications for power during the past year. Owing ‘o 
the strikes their coal had cost them more than before, ‘and he was 
afraid they would never get back to the old prices. However, by 
the.adoption of the very latest machinery and appliances they had 
neutralised very appreciably the higher cost of coal. Last year he 
told them that they had completed their interconnection between 
City Road and the Wandsworth power house, and that had been of 
considerable use in making for economical working. They were 
now laying another interconnection which would save them. several 
miles of routes. Their district at Purley, which they used to serve 
from a supply. which they took.from the Croydon Corporation. had 
now developed sufficiently to warrant them supplying it themselves, 
and they were laying mains which would enable them to give 
that district a supply from Wandsworth. Dealing with the dis- 
posal of the profits, the chairman said they had had to pay £6,740 
in dividends on the new shares. They had increased the appro- 
priation to depreciation by £2,500, and they had added £2,084 to 
the carry forward. As phn. Sg steady increase in the amount 
they had put aside year by year for depreciation, he might mention 
that it had risen from £16,000 to £25,000 in 1911, and this year it 
was £27,500, and but. for the coal strike they would undoubtedly 
have increased it to £30,000. On the other side, they had. written 
off all their plant which was of an obsolete character and which 
had been removed from their power house. As to the future, so 
far as this year had gone the business was quite normal. The 
units sold showed an increase of 6 per cent, over the corresponding 
period last year, and if they were. free from labour troubles, he 
hoped that next year they would have a very substantial addition 
to their net revenue to report. 

Mr, A. H. SANDERSON seconded the motion. 

Mr..T. Licuton, while congratulating the board upon the 
results of the year, remarked that he would like to see the item of 
preliminary expenses materially reduced. 

Mk. PARKER asked whether, in view of the decision in the case of 
the National Telephone Co., it would not be possible for the board to 


- call aconference of the electric lighting companies to see whether 


it was not possible to adopt some uniform method of treating such 
items as preliminary expenses, the cost of obtaining provisional — 
orders, and the depreciation and renewal account. At present those 
matters were treated differently by the different companies, whereas, 
if some common form could be agreed upon, it would probably be of 
considerable benefit to the shareholders when the time came for the 
Companies to be acquired. 

Mr. EVERSHED, while complimenting Mr. Sparks, the chief 
engineer, upon the technical success of the company, criticised the 
board for not putting aside a sufficiently large sum to reserve, 
according to’ his opinion. 

The CHAIRMAN, ‘in reply, said that-with regard to the deprecia- 
tion fund, it must not be forgotten that four years ago when that 
fund stood at £60,000 they had in their City Road station a large 
amount of old-fashioned plant. Now, although that fund had only 
been increased by £3,000, the whole of that plant had disappeared 
from the station, having been scrapped. With regard to the 
preliminary expenses, the matter had already engaged the attention 
of the board, and steps were being taken to have a careful con- 
sideration of the whole question by as many of the electric supply 
companies as possible. Had the Telephone Co. instead of 
writing off their preliminary expenses retained them in their books, 
they would have recovered the money from the Government as 
money legitimately expended in raising the capital and building up 
the business, If they were advised that that was the proper policy 
to pursue, they would leave that item in the balance sheet, because 
naturally they wanted to get as much as they could for the share- 
holders when they were purchased by the County Council in 1931. 

The report was adopted. 


Hadfield’s Steel Foundry Co,, Ltd.—The directors, in 
their report for 1912, propose to add £20,000 to the reserve and 
renewal account and to carry forward £49, 556, They recommend 
that in addition to the interim dividend of 1s. per share paid in 
August last on the. ordinary shares, a further dividend be paid on 
the ordinary ‘shares of 2s. per share, together with a bonus of 1s. 
per share, all free of income-tax. 

The annual meeting is called for March 17th. At a special 
meeting which is to follow, it is intended to pass a Seiotation 
changing the name to “ Hadfields, Ltd,” 
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County of Durham Electrical Power Distribution 
Co, Ltd. 


THE directors report for 1912, that the total connections to the 
company’s system at the end of the year (ineluding the connections 
of its associated Parliamentary company, the County of Durham 
EL ctrie Power Supply Co.) amounted to 54,525 H,P., an increase of 
11,000 H.P, The profit for the year is £33,736, plus .£162 brought 
forward, making £33,899, against which has been charged interest 
on loans and debenture stock, £13,535, leaving £20,363, out of 
which the directors recommend a dividend of 5 per cent. for the 
year on the preference shares, £12,500, transferring to. depreciation 
account £6,000, carryirg forward £1,863. The capital expenditure 
on mains and works during the year has been £47,648, of which 
£17,193 represents this company’s outlay, and £30,455, the outlay 
by its associated company, the County of Durham Electric Power 
Supply Co. During the year, the latter company transferred by 
sale to the Newcastle-upon-Tyne Electric Supply Co., Ltd., certain 
mains, &e., to the- value of £45,372, the net addition, therefore, to 
the capital expenditure of the two companies together amounting 
to £2,277. The national coal strike adversely affected the progress 
of the company, which accounts for the smallness in the increase 
of the profit. = 
The meeting is called for March 19th. 


~ 


Metropolitan Electric Supply Co., Ltd. 


THE directors’ report, for the year 1912, states that the capital 
expenditure has now reached a total of £2,103,996, an increase 
during the year of £51,298, together with £62,866, representing 
the Acton transfer. A further amount of £56,926 3} per cent. 
mortgage debenture stock was subscribed for and allotted during 
the year. The gross revenue amounted to £202,153, as compared 
with £182,622 in 1911, an increase of £19,561. The working 
expenses amounted to £99,086, as compared with £88,005, an 
increase of £11,081. The balance at the credit of the revenue 
account, before providing for depreciation, is £103,097. The 
directors have set aside £20,000 as an addition to the depreciation 
and reserve fund, which now amounts to £297,355, carrying to the 
credit of the net revenue account £83,097. This sum, with the 
balance brought forward from last account, interest and dividends 
on investments, and other receipts, makes a total of £94,314. 
After deducting interest on debenture stocks and loans, dividend on 
preference ‘shares and other charges, there remains a balance of 
£46,762. An interim dividend of 2s. per share on the ordinary 
share capital, amounting to £20,000, was paid on August 13th, and 
the directors recommend that a further dividend of 2s. 3d. per 
share (being at the rate of 44 per cent. per annum) on such shares 
be now paid, making a total distribution for the year of 4s. 3d. per 
share, or 4} per cent. This will absorb a further £22,500, and 
leave: £4,262 to be carried forward. The stocks of coal held in 
reserve by the company enabled them satisfactorily to maintain the 
supply to their customers during the coal strike, but the increase in 
the price of coal due to the strike, and since maintained, has 
materially affected the cost of production. During the year new 
connections representing the equivalent of 71,267 8-0.P. (30-watt) 
lamps, equal to 2,188 Kw., were added to the company’s system, 
making a total connection at the end of the year of 1,028,304 
lamps. The company’s engineer reports that the stations, 


machinery, and plant, have been maintained in a satisfactory 


condition, 
The meeting is called for March 18th. 


Harrow Electric Light and Power Co., Ltd. 


Is their report for 1912, the directors state that during the past 
year 129 new consumers, representing 79 Kw. of additional demand, 
have been connected to the mains. The number of consumers at 
the end of the year was 1,510, and their aggregate requirements 
amounted to 1,292 Kw. The output for the year was 462,737 units, 
In order to foster the use of electricity for heating and cooking pur- 
poses, the directors have reduced the rate of charge for such pur- 
poses to 13d. per unit during the winter and 14. per unit during the 
summer, They have also introduced an alternative “ assessment.” 
tariff for private houses with a fixed charge of 8d. per £ per quarter 
cu the rateable value, plus 14d. per unit supplied during the winter, 
and Id, per unit supplied during the summer ; this scale covering 
the supply of electricity for all domestic purposes, including light- 
ing, heating and cooking. The new: rates came into force on 
Jonuary Ist, 1913. The remainder of the 4} per cent. debentures, 
amounting to £1,400, have been issued during the year. The 
b vlance to the credit of the net revenue account, after deducting 
debenture interest and the interim dividend on the preference shares, 


is £2,221, which the directors recommend should be dealt with as - 


under: Final dividend on the preference shares, £375 ; dividend 
on the ordinary shares at the rate of 5 per cent. per annum, £1,667 ; 
balance to be carried forward, £179. It is proposed to issue the 
dividend warrants on 28thinst, The new offices and showrooms in 
College Road are now nearing completion, and will be occupied by 
the company at the end of March next. 


The annual meeting was held at Harrow on February 20th. Mr. 
J. N. Sruart, who presided, said that at first sight it might 
seem that the progress of the company had met with a slight 
check, inasmuch as the increase in the number of units of electri- 


city last year was much smaller than the incréase for the previous 
year, but the fact was that the introduction of metallic-filament 
lamps instead of carbon lamps was so economical for customers, 
that all who used them were enjoying a reduction in their bills, 
They could look on this fact with equanimity, and even pleasure, 
for it meant that electric light was becoming cheaper, and’ as this 
was better recognised more consumers would be added. This was 
really evident this year, for the number of consumers had increased 
by 129—a larger number than had joined in any year since the 
company was formed. Harrow-was somewhat behind other towns 
in taking to metallic-filament lamps, but the use of them was now 
growing very rapidly. The company having. now secured-as cus- 
tomers the occupiers of nearly all the large houses in the district, 
the board had been considering how better to attract those of the 
smaller houses, who, under the existing tariff, used their electric 
light very sparingly. They had, therefore, introduced from the 
commencement of this year, a tariff of a fixed charge based on the 
assessed value of the premises, with an extremely low rate per unit 
of electricity consumed, viz., 1d. to 14d.; this would enable customers 
to use their light much more freely, without feeling that they were 
adding materially to their bills, and would also give them the 
advantage of heating and cooking at a low price. Harrow had not 
yet woke up tothe advantage of cooking by electricity, though other 
towns had done so to a very great extent, but at their new show- 
rooms, which would be opened shortly in College Road, they would 
be able to demonstrate the great advantage and saying.of electrical 
cooking, as well as the best methods of lighting and heating. The 
depreciation account now stood at the high figure of £25,000, or 
more than 25 per cent. on the capital expenditure, a position attained 
by very few electric light concerns in England. _The company had 
continued to be ably served by the engineer and manager, 
Mr. Horsley ; the secretary, Mr. Bishop ; the works superintendent, 
Mr. Adams ; and all the members of the staff. 

Mr. G. SPENCER HAWES, in seconding, said that among technical 
people it was thoroughly realised that all electrical. undertakings, 
especially those mainly dependent on lighting. business, had been 
passing through a critical period during the last few years, not 
because there had been any lack of new consumers,. but because of 
the inventive genius of electrical scientists, which had resulted in 
the production of a lamp which had proved to be of enormous 
advantage to electrical users. To show the effect on the Harrow 
undertaking of the use of metal lamps, he had only to state that 
upon a reasonable computation based upon output records, users of 
electric light in Harrow had had their bills decreased to the extent 
of something like £2,250, as compared with the position which 
would have existed under the old carbon lamp condition of things, 
This was confirmed in another direction. Some years ago their 
average revenue per consumer was £7 15s. ; last year the average 
was £6 5s. That showed a decline in the period of £1 10s, per 
consumer. On the basis of their 1,500 consumers, this showed a 
direct decline of revenue of £2,250. The whole of that advantage 
had been reaped by their consumers. So far the company had 
reaped very little, excepting this—they had benefited by the im- 
proved conditions with which consumers viewed electric light. That 
was certainly an advantage to the company, because it brought to 


__Ahem business which perhaps they never would have captured in 


the early days with the old style of lamps. 
The report was adopted, and the dividends were declared. 


- 


Scarborough Electric Supply Co., Ltd. 


THE annual’ meeting was held on March 5th, ,Mr.\'G. Alderson- 
Smith presiding. : 

The CHAIRMAN, in moving the adoption of the report, said that 
they were going ahead. There was an increase in the lamps of 
4,000 odd, an increase in units supplied of over 9 per cent., and the 
number of customers had increased by 16 percent. They had sold 
an increase of electrical. energy to the amount of £773, and the 
credit side was £1,000 to the good compared with last year, On 
the other side coal cost £358 more, They wereable to keep running 
throughout the coal strike. The other items on the debit account 


- were small. The “B” account—distribution—was £102 more, but 


they had spent a larger amount in repairs. 

Mr. A. A, CAMPBELL SWINTON, in seconding, said that: beyond 
putting £1,000 to depreciation, they kept all their plant up 
to date out of revenue. £1,000 increase in gross revenue was 
something like a 10 per cent. increase. If that rate could be 
maintained, they would soon revert to the position of comparative 
prosperity that they occupied a few years ago. z 

A resolution was adopted declaring a dividend of 3 percent. 


British LM, Ericsson Manufacturing Co., Ltd.—The 
directors report that for the year ending December 3lst, 1912, 
the net profit amounts to £18,563. They recommend that 
after payment of 6 per cent. to the preference shareholders, the 
balance of £13,941 be appropriated by paying a dividend of 8 per 
cent. (free of income-tax) to the ordinary:shareholders, requiring 
£8,001, and by carrying forward £5,940. 

_ The annual meeting is called for March 19th, in London. 


Western Telegraph Co., Ltd.—The directors have 
declared the second quarterly interim dividend of 3s. per share, free 
of income-tax, for the year ending June 30th, 1913, being at the 
rate of 6 per cent. per annum, The transfer books are closed until 
the 19th inst. 
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MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and may vary according to quantities and other circumstances, 


Wednesday, March 12th. 


Latest © Fortnight’s 
CHEMICSLS, &c. Price, Ino. or Deo, 
a Acid, Hydrochloric perowt, eo 
a Ammoniac 42)- oo 
a Ammonia, Muriate (large crystal) per ‘ton £29 10 oo 
a Bleaching powder £6 5 
a Bisulphide of Carbon £18 
a Borax. we £17 10 
a Cop) Sulphate oo oe be % £23 15 15/- ine, 
al Nitrate £29 10 ee 
a ite Sugar eo ” £2710 
e Metbyia oe ee 
a Potassium, in casks Ib. ee 
a Potash, %) perton £22 10 
» Chilo ee perlb. 
Perehlor rate d. ee 
Potassium, Cyanide (98/100 %):: ” oo 
(for mining purposes only) 
a Shellac e+ percwt, 85/- oe 
a Sulphate of Magnesia +. per ton £410 oe 
a Sulphur, Sublimed Flowers - .. £610 
— ae as 10 ee 
ae ee 
a Caustic. (white 70/72 %) .. £105 we 
ee perton os 
ichromate, casks. per lb. 8d. eo 
METALS, &c, 
6 Aluminium Ingots, in ton lots.. per ton £95 sf 
b a Wire, in ton lots .. wt £112 ee 
b Sheet, lots . £120 oe 
o Babbitt’s metal i ingo £88 to £145 os 
c Brass (rolled metal? per ib. 84d. 4d. inc. 
c Copper Tubes (brazed) 133d, 
c (solid drawn) .. 10Zd. oe 
Bars selected) .. per ton £83 £2 ine, 
» Shee £83 £2 ine. 
Rod. £83 £2 ine, 
(Electrolytic) Bars £69 15 15/- ine. 
d w Sheets .. £86 10 10/- ine. 
Wire per lb ia. ine 
Sheet ee ee ” oo 
o German Silver Wire .. eo 1/10 oo 
A percha, fine.. oe to 8]- 
4 India-rubber, Para fine a os Pa 8/114 81d. dec. 
i Tron Pig (Cleveland warrants) .. per ton 62/11 2/lline. 
Lead, English on £16 15/- dec, 
Mangeain W Wire No. 28 . oo 
ercury per bot, 710 5/- dec. 
e Mica (in original cases) small per lb, 6d. to 8s, 
» mediu m 8/6 to 6/- ae 
large .. 216 to 11/- 
Bickel, sheet, wire, "ke. stings 3/6 to 4/6 nom. 
or plain ca 1/2 tol 
» rolled strip & sheet 1/23 oo 
o Platunum ee peroz, 185)- oe 
dBilicium Bronze Wire per lb, 1ld. 
Bteel, Magnet, in bars .. -... per ton £56 
g Tin, Block (English) ..  .. £216 to £217 £6 dec. 
Nos. 1to16 .. per lb. 
2 White Anti-friction Metals per ton £45 to £928 a 
Zino, Sh’t (Vieille Montagne bnd.) £28 10 15/- dec. 
Quotations supplied by— * 
a G. Boor & Co. i Bolling & Lowe, 
b The British Aluminium Co., Ltd, Morris Ashby, Ltd. 
c Thos, Bolton & Sons, Ltd, -/ Richard Johason & Nephew, Ltd, 
Frederick Smith & Co, m WT. Glover & Oo. 


iggins & ton 
and Jchneon, Matthey & Co., Ltd. 


Works Co,, Ltd, 
ames Dennis 
Edward Till & 


‘STOCKS AND SHARES. 


Tuesday Evening. 


THE Stock Exchange is going through another very anxious time. 
The focus of the finarcial horizon has shifted from war to money, 
Although trade is so good, and there is probab]y more money in the 
country at the present time than there has ever been before, for 
Stock Exchange and banking purposes the amount of floating 
capital is comparatively smal]. Money rates rule high. There isa 
great demand for accommodation. New issues have absorbed 


substantial amounts, and with the unrest which is visible on all 
sides, people are retaining their money in banks and similar 
stockings rather than entrus'ing it to the ordinary channels of 


investment. 

Inasmuch as the capitalist, large or smal], can obtain five to six 
per cent, by lending money in the Stock Exchange on quite good 
security, it is not surprising that he should-prefer to do this rather 
than invest it in securities, the prices of which appear to trend in 
one direction only. So far as electrical issues are concerned, the 
main feature this week is a shrinkage in the Latin-Canadian group, 
the news from Mexico—taken in conjunction with the monetary 
stringency—not only causing a feeling of depression, but also 
leading to realisations of actual stock. 

The Home Railway market failed to derive any benefit from the 
settlement of the dispute between the Midland and itsmen. It 
was thought at first that the bulls might seize the occasion to 
make a demonstration in force; but circumstances proved too 
strong for them, and prices moved in exactly contrary direction 
from that in which they were expected to advance. . The electrical 
stocks have given way, like most of the rest. Central London 
Ordinary and Deferred fell a point each, notwithstanding the 
favour with which they are being viewed in certain quarters. 
Metropolitans and Districts both fell back, and there-was a snake 
out in Underground Electric descriptions. The £10 shares 
receded 5s., the 1s, shares lost 4, and the Income bonds at 923 
shed a point that they gained the week before. East London 
Ordinary stock, which had been run up to 103%, reacted a little, 
and the company’s Preference stocks also went back slightly. The 
Traction market asa whole isquiet. A fall of 1 is registered in 
London United Tramways 4 per cent. Debenture stock. British 
Electric Traction 6 per cent. Preference at 11 is } lower. 

The English Electricity Supply group remains a little on the 
dull side, although the falls are insignificant. The largest are 
those of 5s. in City of London 6 per cent. Preference—which has 
brought the shares down to a 43 per cent. level of return to a 
buyer—and in St. James’s Ordinary. City Ordinary shares touched 
18, but reacted to their last week’s figure. County Ordinary, in 
spite of the excellent report—commented upon in our last number— 
went back4; but the fraction was picked up by the company’s 
Preference shares, which have risen to 12, while the Second 
Debenture stock is a point better. Chelsea’s are } down. The 
market, as a whole, is extremely quiet. 

Of the manufacturing varieties, the feature is the strength of 
British Thomson- Houston 44 per cent. Debenture stock. The price has 
risen to 97 upon a small demand, showing a gain of 13. Other- 
wise this section is mostly easier in those few places where changes 
have occurred. Dick, Kerrs, for example, are down ys, both 
Ordinary and Preference drooping. Falls of } are shown by India- 
Rubter Preference and Callender’s Cable Ordinary ; while Castner- 
Ke)lners lost a small amount. The rises in Edison & Swan shares 
have been maintained ; the fully-paid are } higher on the week. 

The Latin-Canadian section, as already mentioned, shows pro- 
nounced dulness, this being more particularly noticeable in the 
stocks and shares of the Mexican Companies. Mexican Light and 
Power and Mexican Electric Light Bonds have fallen from 1 to 2 
points. Mexican Trams are 2 down, and the company’s bonds are 
lower in each class. Rios eased off a little, and Sao Paulo b 
are } down. Montreals and Shawinigan Water show falls o 
and Cordoba Light Ordinary are somewhat easier. 

British Columbia Electric Railway has made its new issue this 
week, and the Deferred and Preferred Ordinary stocks were quoted 
ex rights on Monday, the official valuations being 3s, 3d. and 
1s, 3d. premium respectively. The issue prices were 21s. for tle 
Preference, 22s. the Preferred, and 24s. the Deferred, these beirg 
the figures at which they are offered to the present stockholders. 
Brazilian Traction shares have been sold extensively by specu- 
lators, and the gain of 3 Jast week has been lost. The Arglc- 
Argentine group did not escape the infection of depression, which 
spread further to such sbares as Para Electric Ordinary and 
United Electric Trams of Monte-Video. 

Interest is reviving to a languid extent in Marconi sbares. to 
which the bears have been paying some little attention this week. 
The price went back to 4;%;, and notwithstanding the sales which 
had been made by the short brigade, the contango rate was the 
exceptionally heavy one of 9 per cent. Thé Preference show 3 fall, 
and the various subsidiaries’ shares are rather lower. National 
Telephone Deferred stock keeps very steady about 94. Such, at 
least, is the price to-night, though when these notes appear the 
price will be more like 19, because 75 per cent. of the recent award 
money is to be distributed on the Thursday in this week. 
American Telephone Capital stock and Collateral Trust bonds are 
easier, but Commercial Cable Debenture rose 4. Indo-Europeans 
continue to advance. In the Eastern group, “China” shares lost 
their small improvement of last week. West India and Panama 
Telegraphs shared the same fate, the price going back to 33. 

New issues are very much out of favour just now, but those who 
are on the look out for cheap stock have probably noticed the 
attractions of the 5 per cent. Consolidated Debenture stock « ffered 
this week by the Melbourne Electric Supply Company, Limited, at 

933 per cent. The security is covered aby times over, and so is 
the interest payment. At the price of issue, the return to the 
investor is about 53 per cent. on the money. 

The Rubber market shows a steadier tendency, the price of the 
raw commodity keeping very close to 4s, per lb, There is, however, 
very little doing in the share market, 
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THE ELECTRICAL REVIEW.’ 


LIST OF ELECTRICAL COMPANIES. 


SHARE 
ENGLISH ELECTRICITY SUPPLY AND POWER COMPANIES. 
Btock Closing | Rise | Present Btock Rise | Presen 
Dividends Dividends 
3 otations | + or NAME. or Quotations | + or| Yield 
— | | Fall| poe. Share| | Mar. 11th, | Fall| p.o. 
Poole, Ord. to Knightsbridge, Ord | et & 5% 
a 9 9 |Btock| 4 | 4 | 90—93 [4.6 
Do. 8 Pref, oo |617 1 || Kent Deb, .. | Stock 44) 76 — 80 | 612 
Do, 44% Deb. Stock... | Stock| 44| 4 | 96 — 98 | 41110 || London Blectrio, Ord... | | 816 
10 ee Ol, oe ee ee 
5 .1500]| Do First Mort, Deb. .. | Stock 97 —100 i) | 410 
Do, “Clty Undertaking 6 | 4 | .. |6 210 Dev. 100 | 98 101 49 
Do, Do. 4% Deb... 100 | 4 | 4 | 914— 933 |4 5 7 || Neweastle-on-Tyne 43 563 
10 | 6 | 6 | 1g—11g |—3|5 1 1 || St. James’ and Pail or | 10 | 10+ 9 |—3/511 
Do 6% Pref... 10 | 6 | 6 | |+ 4/418 0 || Do, | 6) 7/9 74xa| — | 4 16 
Do. Deb... | Stock 104°—106 411 || Do. Deb. 100 | 8§| 8% | 87 40 
Do | Stock 99-102 | +1/|4 8 8 || Smithfield Markets,Ord, 6 | 2 2 be 
Do, 6% Cum, Pret, 6 | Nil] 48 so % Bizet Mort, Deb. | | 5 
5 | ee oe os e oo - x ee 
Do, 6 | 5 | |417 7 Do, 6% Cum. Pref... 
Do, 44% First Deb, 100 | | 41710 Do, 44 % First Mort. Deb... | 100 | 44 
Hove .. oe ee ee ee eo 44% Pret, 4 4 
COLONIAL AND FOREIGN ELECTRICITY SUPPLY AND POWER. 
| | | | — .. | 614 8 || Monterey Power 
= —4/61 5 Mert. Deb.) 100); 6 | 5 | & - [517 8 
Pret ELS | 7 Me Lt, Power -. | $100 | 8 | a3 -2 |817 38 
Bower 10 | 5 | 5 Deb, Stock | Do. | 6 | | 100 —103 [418 0 
. ec, ‘ontreal, 
Blee, Boppy 100 | | | Do. 6 % Con. 1st Mort, Bonds | 6 | + 9 
Blec, Dev. Ontario, lst } $500 6 | 98 — 95xd 3 ower, % Deb. a 
lec. P. te pe ee era 
— quia Power,5 . Bs. oe wer, ee 
6 | | 1g— 1 est Kootenay Power and Lt. 
Melbourne, 6 % Ist Mori. Deb. | 100 | 6 | | 101 —104 |4i6 0 | 6 | @ .. | 512 2 
Do. 7% Oum. Sito 7 | 7 |100—10¢ |614 7 
Do, Mort Gold Bas. 5 8 
TELEGRAPH AND TELEPHONE COMPANIES. 
Amazon Telegra .. |6 0 0 || Monte Video Telephone, Ord...| 1 | 6 | &t 0 
erican Telep. - ‘ew Yo 
Do, Collat, Trust .. .- ($1000; 4 | 4 | 90— +1 |4 7 0 || Oriental Tel 138 | try | 4 8 8 
Anglo-American Telegraph | Stock| B | 8 | 654-67) | .. |4 9 Do, 6%Cum.Pref,.. 2 | 6 | 6 | 418 6 
Do, 8% Pret... Do. 6 72 Do. 4% Red. Deb. Btock| 4 | 4 la 
tee oe oe juropean Do. 4 4 994 4065 
100 | 6 | & | 99) .. | #18 6 | Renter's 10 | 10 | 10+ ng | .. (810 2 
Cable, Btlg. 4% Deb. Btock | 4 418 9 | Sa Canies Cert, | 6 | 6 
& Lelegra) ee ee oe 
ect Tei Ord. | 6 | 4 | 4t 6 8 || United River Plate Telephone @ |. 
Pret... .-| 6 | 10 | 10 |7 89 Do, 6%Cum.Pref... ..| 5 | 6 | 6 
United tates Oabie 6 | 4 — 47 . 1616-7 West Coes America .. |48 4 
t=} A 
Bastern Telegraph Ord, Stock | Stock| 7 | | 184 —i87 |5 2.2 | West Teleg. | 10 | | 1 
Do, Stock. ..| Do, | 8§| | 74— 804 | |4 611 | Do, 6%Cum.istPref. ..| 10 | 6 10 — 1 |6 B 
Do, 4% Mort,Deb, .. ..| Do. | 4 | 4 | —98 | Do. 6%Cum.and Pref, ..| 10 | 6 | 6 | |6 0 0 
Mastern Hxtension 10 | 7 | | 123-138 |—%|5 4 8 Do. 5% Debs. .. | —108 
al Deb. .. | Stock} @ | 4 |4 2 6 | Western 4 pelegraph, Lad, | 10 | 7 | 188 
Mauris Bub. | | —101 |819 8 || western Guion 44% Fag. Bonds | $1000 &| & 1008 0 
Telegraph and Trust .. 10 st = +4 és 8 
juropean Te. ee 
Mackay a, a mon .. 100; 56 5 82 — 84 +t 619 1 
Pret... | 4 | 4 | | +15 512 8 
O88 oe 
Do. 7% Cum, Partic, a a — 41310 


*Unless otherwise stated, all shares are fully paid. 


a Paid in deferred interest warrants. 


+ Interim Dividend. 


t 8s, in Funded Dividend Certs, 


CONTINUED ON NEXT PAGE. 
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SHARE{LIST<«OF ELECTRICAL COMPANIES,.—( Continued.) 


ELECTRIC RAILWAYS AND TRAMWAYS.—HOME. TH 
= goo! 
Btock Closing | Rise | Present Stock Closing | Rise | Present stat 
NAMB, or Quotations | + or| Yield or Quotations | + or} Yield pre¢ 
Share. Mar. llth, | Fall} p.c. Share. Mar. llth. | Fall) The 
—— not 
Do, 6% bret... 1 | 5 Do. Surplus Lands... | 100 | |. [4 
Do. a Deb, ee ee ee 100 44 4h _— ee 6 11 1 Do, > Deb. ee ee ee 100 84 — &6 ee 4 1 5 D 
Brit. Elec. Ty 6 %& Pref, ee 100 oe ee 10 — 12 ee oe Do, Pref. ae ee ee 100 82 — 84 oe 4 8 4 y? 
Deferred .. 100 oe — 63 oe Do, Con. ee 100 81 — 83 444 
Do. Do, 6%Cum.Pr’t. | 100 6| 6 — 88) |615 7 || Metropolitan Dis ee | 100 | Nil | 874— 38 —2/ Mi 
Do, 7% Non-Cum. Pr’f, | 100 85 — 88 ee Do, Deb. .. e- | 100 6 6 | 185 —I87 wiht 
Do. 6 | 100 6 91 — 95 |5 6 8 Do, 4% Deb. .. oo | 100 4 4 938 — 95 6 F 
Do. Qnd Deb. 100 4 | 44) 77 — 81 as 7-3 Do. 4% Prior ee e- | 100 4 4 98 —100 ee B 
Central on Railway, 100 8. | 8 78 — 80 —1 5 0 0 Do. 4 | 100 4 85 — 87 
Do, Pref. ee ee | 100 4 4 83 — 85 [7414 2 Do. Gtd. .. 100 15 — 77 |41011 
Do. Def... ee ee ee 100 2 2 78 — 80 —1 15 00 Metropo tan Elec, , Ord, 1 6 lds ‘ oe 518 6 
4 ee 1 4 4 98 —100 |400 Do. 5% Pret. .. oe 1 5 6 = of? 
City & 8. don, 5% Pref.,1891 | 100 5 5 99 —102 {418 0 Do. 44% Deb... ee | 100 44 | 4). 89 — | 41710 
1896 .. oo 200 5 6 99 —102 | 418 0 Do. 5% Deb, .. oo | 100 5 5 94 — 97 
ie Do. 1901 oe ee 100 5 5 97 —100 oe 5 0 0 Potteries, Ord. ee ee ee 1 83 ee =x ee oe 
'° 1908 ee ee 100 5 5 95 — 98 oe 5 2 0 Do. 5 % Pref. ee ee ee 1 6 5 2 oe 61 0 
Do. 4% Deb. .. os | 100 4 4 97 — 99 | 4 010 Do, % Deb. .. 100 4 | — & ee te 
Dublin United Trams, 6 % Pref. 10 4 6 113— 123 418 || South Metro. Trams, 6 % Pref. 1 oe 6 
Great Northern & City, Pr’f, Ord 10 | Nil | Nil 22— eo Nil Do. 4% Deb. .. ee «- | 100 4 4 — TW oc fem 4 Ditt 
Hastings Trams,6% Pret, ..| 1 | 6 | 6+ 8 || Underground Bleo, Railways| 10 ..|..| 48 Nil 
Ble of et Trams, 5% Pref. 5 2 2— 28 e- [416 8 Do. 6% First Cum. Inc. Deb. | 000 | .. | 6 | 109 —111Lxd | — 6 91 
Do. 4 eb. .. ° 100. 4 4 15 — 80 wo |5 0 0 fe Bonds ee e- | 100 44 | 98 —100 -- |410 0 
Lan United, 5% Deb... | 100 5 5 718 — 80 oe Do. 6% Income | 100 6 +} 92 — 98 —1 |6 90 
London Elec. Railw’ys,4% Deb. | 100 4 4 94 — 96 -- |4 8 4 || Yorkshire (West Riding), 2 6 | N oe 2 ee Nil 
London United Trams,5% Pref. | 10 | Nil| .. 5 oo ee Do. 6% Pref. .. 6 | 8 | 8t 88 [419 4 
Do, 4% Deb, ee ee ee 100 & 4 67 — 70 ee 5 4 4 Do. 44 % Deb. .. ee ee 100 4h 4% 80 — 84 ee 5 2 
Fr 
ELECTRICAL RAILWAYS AND TRAMWAYS.—COLONIAL AND FOREIGN. 
Anglo-Arg. Trams, lst Pref, .. 6 5 8 7 || Ga Plata Blec, Trms, Ord, oe 1 | Nil] .. Fr 
Pref. .. ee ee 6 Hy if — vf 614 8 Do. Pref. ee ee ee 1 6 oe 1 ee 600 
Do, 4% Deb. .. | 100 4 —14 | 4 6 6 || Lisbon Elec, Trams, Ord, 1 6 6t eo (4738 
Do. 43% Deb. .. | 100 48 | 984-1 | OT Do. Pref. .. oe 1 6 6 hk eo 1416 0 
Do. 6% Deb. .. oo | 100 5 5 98 —100 00 Do. 6% Deb. .. oe | 100 6 5 92 — -- (6 8 1 
Aucklan 25% Deb, ..| 100 5 5 | 101 —103 «- | 417 1 || Madras Elec. Tr. (1904), Deb. .. | 100 6 5 | 102 —104 +1 1416 2 
Bombay Blec. 8. & Pref, 0 6 6 11 — 113 —#%/5 2 2 || Manaos Trams & Lt., lst Deb... | 100 5 5 87 — 90 so peat 1 ' 
Do. Deb. .. oo |. 100 4| — 98 | 41110 || Manila Elec. R.and Bonds | $1000 | 5 5 98 —100 @ 
ower #200 | -- | St) 91-99 | | Do, 6% Bonds... .. ..| 10 | 6 | 6 | 97-100 |—4|6 0 0 
e Trams Invt.,Ord, .. 5 8 8t 7 |5 5 || Para Hlec. Riys. & Lt., Ord. .. 6 | 10 | 10t 611 2 
Do, 6%Pref... «| 6 | 5 | & |415 8 || Do 6 [6 7 Fri 
Do. 43% Deb. .. ee | 100 44 | 43 | 100 —108 Do. 6 it Deb. oe | 100 5 5 99 —101 oe | 410 0 
B, Columbia Elec, Rly., Def, .. | 100 8 «. | 184 —189xd | -2 | 5-15 1 || Perth (W.A.) Elec. Tr., Ord, .. 1 5 | |814 6 ’ 
Do, Pref. | 100 6 6 | 114 —119xd | -2 | 5 010 Do. Deb. .. | 100 5 | 105 —1 oe | 418 9 
-Do, 5 e 100 6 6 | i038 —106 414 4 || Rangoon El, Tr. & Pref... 5 6 6 5% ee [5 0 0 
Do, lst Mort.Deb. ..| 40 100 —108 1475 Do, Ist 100 | 44] 43] 97 —99 | 41011 ’ 
Do, Vancouver Deb, .. | 100 101 —103 -- |4 7 6 || Rioded Trams, lst Mort. 5 | 6 | 101 —102 —4|418 0 
Do. Con. Deb. .. oe 100 974— 510 
le TOI. oe ee ee oe lo Tram, p 
43/497 5% | #600 | 6 | 6 | 10251044 4) 415 8 
El ee 1 pore 56% Deb. .. 100 6 5 86 — 90 511i 1 
6 | 6 | Bt .. | 4 8 || Southern El. Tr. 100 | 6 | | -954— 97 27 Fr 
Se 100 5 5 |5 O O |] Un. Elec, ideo .. 6 q 6t 645 
Colombo Elec, Tr.& Lt.,56% Deb. | 100 6 6 98 — 97 1882 Do. 6 oe oo 6 6 6 4g— [S14 
Kalgoor ie Kiec, oe ee ee oe Deb, ee 
Do, oo — 88 |618 8 
6%B | 100 | 6 | B | — 85 oe 
Ditto, 
Fre 
” 
” 
MANUFACTURING COMPANIES. 
Aron, Ord. oe ee ee ee 1 6 ee aoe 2 ee 8 0 0 Crompton & ee ee ee 8 Nil ee ee Ni 
Babcock & W: oe | 2 | 98 | 14 |4 0 O || Dick, Kerr .. oe ee 1 6 | Nil elec 
British Aluminium, Ord. 1 | Nil! .. — Do. Deb... «. | 100 44 44 | 9 — 98 |41110 Fro 
Do. 6 % Cum. Pref... .. 1 | Nil] .. a3— 88 ee Edison & Swan, A, £8 paid .. 6 | .. 3 Nii 
Do. 5 Prior Lien Debs, .. 100 6 6 91 — 94 Do, fully oe ee 6 | .. 1? Nil 
Do. Deb. oe | 100 5 5 87 — 90 {611 1 Do, 4 ee ee | 100 4 61 — 65 os {6-8 2 
B.I. & He! 6 | 10 8t |51511 Do. 6 % Second | 100 5 6 12 — 75 4 
Do. Pre oe ee oe 6 6 6 | 416 O || Elect oe 83] 14— 4 
Do. Deb... | 100 102 —104 Do. Pref. oo oe a q 2 : 
Thomson. Deb. | 100 96 — 98 +12 | 411 10 || Greenwood & Batley, Pref. .. 10 © i298 8 - |8 6 8 ” 
British Westinghouse, Pref, .. 8 | Ni}. N et? Nil Deb... ee | 100 6 5 92 — 94 | 8 4 8 
Do. Deb... os e- | 100 4 4 58 _ -» |61L 2 || General El , Pref, .. oo 10 6 6 10 — 103 oe | 418 0 
Do. 6% Prior Lien .. e- | 100 6 6 | 100 —108 -- |6-16 6 Do. Deb... oe oe e- | 100 4 4 90 — 95 « (44 8 
Do, ee ee ee 1 ee ee 4/6 —6j}- oe Nil Do. Pref, ee oe ee 5 ie oe 4 710 
Brush,7% Pref... .. ..| 9% | Nil| O— 3 Nil D0; 100 101 —108 149 6 Froi 
Do. 5% Prior Lien Deb, ..| 100 6 6 73 — 78 |6 8 2 || India-Rubber,G.&T7T. .. ee 10 |.. % | 10—11 |616 4 
Do. % Deb .. | 100 88— 48xd} .. |10 9 4 Do. Pref. ee 10 5 6 9— 10 5-0 0 
Do. 44 % Second | 100 28 — 92 1 4 || Telegraph Construction:, ::| 19 | 174) |... | 516 8 
Callender’s Cable 6 | 15 | 1 11 —3/610 5 Do. | 100° | | 4 1 8B 
Do. Pret, 6 | 6] 6 |417 7 || Willans& Robinson .. 1 | .. Nil 
Do. ee ee ee at at Pag Be. Pref, ee ee oe — 60 
ee ee oe Deb... ee ee oe oe 
Do, Deb... 100 | 44 |108—100 | 4 
hen 
Frox 
” 


* Unless otherwise stated, all shares are fully paid, + Interim dividend, Dividend of 4 per cent. guaranteed by Underground Hlectric Railways. ‘ : 


Bank rate of Discount 5 per cent., October 17th, 1912, 
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TRADE STATISTICS OF SPAIN. 


Tue figures given below show the imports of electrical and similar 
goods into Spain during the year 1911, according to the official 
statistics recently issued. It will be observed that there is a 
predominance of German trade in practically every branch. 
The figures for 1910 are given for purposes of comparison, and 
notes of increases and decreases have been added :— 


1910. 1911. 
Pesetas.  Pesetas, Pesetas. 
Dynamos, electrie motors, induction 
coils, resistances, transformers, 
Je., up to 400 kg. weight.— 

From Germany ... eee 2,857,000 3,173,000 + 316,000 

France... 410,000 453,000 + 43,000 

,, Great Britain eos 320,000 324,000 + 4,000 

. Switzerland 6,000 177,000 + 171,000 

, Other countries ... 272,000* 174,000 — 98,000 


Total + 3,865,000 4,301,000 + 436,000 
* Sweden, 141,000. 


Ditto, weighing from 401 to 2,500 kg.— 
From Germany 2,092,000 2,278,000 + 176,000 
France eee 342,000 240,000 — 102,000 
, Great Britain ... 226,000 333,000 + 107,000 
Switzerland 130,000° 187,000 + 57,000 
Other countries ... ~ 146,000 145,000 — _ 1,000 


Total” ... 2,936,000 3,183,000 


Ditto, weighing from 2,501 to 5,000 kg.— 


From Germany ... ose 527,000 545,000 + 18,000 
Switzerland 82,000 231,000 + 149,000 
» Other countries .... 170,000 62,000 — 108,000 


838,000 + 59,000 


247,000 


Total eee 779,000 


Ditto, weighing more than 5,000 kg.— 
From Germany ... 1,714,000 3,065,000: +1,351,000 
France... 91,000 142,000 + 51,000 
» Great Britain .... 207,000 194,000 — _ 13,000 
,» Switzerland -... 575,000 542,000 — 33,000 


, Other countries ... 44,000 17,000 27,000 
Total + 2,631,000 3,960,000 + 1,329,000 
Aceumulators and electric batteries.— 

From Germany ... «101,000 113,000 + 12,000 

» France see ‘a 56,000 46,000 — 10,000 

, Great Britain Ven 10,000 8,000 _ 2,000 

., Other countries ... 11,000 20,000 + 9,000 
Total ... 178,000 187,000 + 9,000 


Cables and wires for electricity, with or without 
insulating material, of 1 cm, dia. or more— 
From Germany ... are 751,000 1,381,000 + 630,000 
, Great Britain ... 37,000 18,000 — 19,000 
, Other countries ...° 222,000 74,000 — 158,000 


+ 453,000 


Total 1,020,000 1,473,000 


Ditto, less than 1 em, in dia.— 


From Germany ... on 173,000 135,000 — 38,000 
» France... ae 98,000 78,000 — 20.000 
» Great Britain... 22,000 20,000 2.000 
» Other countries ... 73,000 16,000 — 657,000 


Total ... 366,000 249,000 — 117,000 


Telegriph and telephone apparatus, 
electric meters and parts.— 
From Germany ... oe 913,000 1,106,000 + 
. Belgium ... 38,000 123,000 + 85,000 
France. >... 238,000 259,000 
» Great Britain Bea 168,000 166,000 _ 


» Sweden... ase 181,000 97,000~ - 84,000 
» Other countries ... 53,000 37,000 16,000 
Total ... 1,591,000 1,788,000 + 197,000 

Are lemps.— 
From Germany ... es 252,000 150,000 — 102,000 
France “eee 74,000 30,000 — 44,000 
Great Britain. ... 23,000 18,000 — _ 5,000 
Other countries ... 14,000 11,000 — — 3,000 


Total ... 363,000 209,000 += 154,000 


Carbons for are lamps.— 


From Germany ... an 104,000 103,000 —_ 1,000 
» France 17,000. 22,000 + 5,000 
» Great Britain - ... 6,000 5,000 — 1,000 
» Other countries ... 7,000 3,000 — 4,000 


Total 184,000 188,000 — 1,000 


Ine. or dec. 


1910, 1911. Ine. or dee. 
Pesetas. Pesetas, Pesetas. 


Electrodes,— 
From Germany ... oes 74,000 35,000 — 39,000 
»  Ltaly ese ase 19,000 34,000 + 15,000 
Other countries ... 73,000* 14,000 59,000 
Total ... 166,000 83,000 + _ 83,000 
* France, 65,000 
Incandescent electric lamps mounted.— 
From Germany 2,208,000 3,348,000 + 1,140,000 


» France xia pe 130,000 152,000 + 22,000 


» Great Britain ae 87,000 60,000 — 27,000 
» Other countries 226,000* 173,000 — _ 53,000 
Total ... 2,651,000 3,733,000 +1,082,000 
* Austria, 125,000. 
Ditto, unmounted.— 
From’Germany ... 18,000 8,000 10,000 
» France | 1,000 + 1,000 
» Other countries ... 4,000 1,000. — __ 3,000 
Total oe 22,000 10,000 — 12,000 
Hydrautie motors.— 
From Germany ... as 640,000 1,192,000 + 552,000 
» France nee aes 92,000 134,000 + 42,000 
» Great Britain jee 47,000 92,000 + 45,000 
» Switzerland ese 120,000 110,000 — 10,000 
» Other countries ... 86,000 13,000 — 73,000 
Total ... 985,000 1,541,000 + 556,000 
Steam and gas engines, fived.— 
From Germany ... 936,000 1,018,000 + 82,000 
» Great Britain 1,474,000 857,000 — $17,000 
» France isis ove 323,000 184,000 — 139,000 
» Belgium ... 222,000 175,000 47,000 
» Other countries ... 54,000 105,000 + 51,000 . 
Total + 3,009,000 2,339,000 — 670,000 
Cylindrical steam boilers.— 
From Germany ... ‘San 361,000 483,000 + 122,000 
Great Britain ... 620,000 696,000 + 76,000 
» France 107,000 189,000 + 82,000 
, Belgium ... 226,000 122,000 — 104,000 
Other countries ... 32,000 14,000 — 18,000 
Total 1,504,000 + 158,000 
Multi-tubular boilers,— 
From Great Britain ... 1,779,000 2,062,000 + 283,000 
» Germany ... wo 503,000 629,000 + 126,000 
» Belgium ... ... 189,000 181,000 — 8,000 
» France ‘<“s ove 298,000 285,000 — 13,000 


» Other countries ... 71,000 26,000 45,000 
Total eee 2,840,000 3,183,000 343,000 
NOTE.—25 pesetas = £1. 


+ 


THE PROPOSED TROLLHATTAN- 
COPENHAGEN TRANSMISSION. 


In connection with the above proposal, to which reference was 
made in our issue of December 20th last, some interesting data 
arising from the investigations carried out by Swedish Government 
experts were recently published in the Hlectrical World. 

The city and suburbs of Copenhagen have a population of © 
581,000 and are at present served by three central steam stations, 
and a number of isolated plants.. Extensions or improvements of 
these stations were not cénsidered for the purpose of furnishing 
the whole supply, but in case energy should be purchased from 
Trollhattan, it is proposed to retain these stations with their 
storage-battery equipments in case of interruptions.on the high- 
voltage system, and also for carrying the peak load, The Troll- 
hittan plant is designed for 100,000 H.P., generated by ten 10,000-H.P. 
turbo-generators, of which eight are now installed. The remaining 


‘two units could be used for the generation of energy for sale to 


Copenhagen. During 1911, when the investigation was made, the 
demand in Copenhagen was about 24,000 Kw., and the yearly 
energy consumption 65,000,000 Kw.-hours, The load factor was 
about 31 per cent. The demand for 1913 is estimated to be about 
35,000 Kw., and the yearly energy consumption aboyt 95,000,000 
Kw.-hours. 

In planning a transmission system from Trollhattan to Copen- 
hagen, a distance of 204 miles, a matter of primary importance was 
the amount of energy which could be transmitted with greatest 


advantage. Onacoount of the length of the transmission line, and 
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the consequent large expenditure involved, a comparatively large and more expensive sets with the direct-current scheme. Two F 
load factor would be essential in order to make the project com- three-phase sets were sufficient for the alternating-current plan, n 
mercially successful. To supply the whole demand ata load-factor while the Thury system required 20 generators in four groups, y 
of, say, 30 per cent. would not be feasible, as the price in that case each coupled to a 5,000-H.P. turbine. In the line structure the c 
would be considerably higher than that of energy generated bya tables were completely turned, the cost of the direct-current line 0 
steam plant in Copenhagen. Farther investigations proved that being only about half that of the alternating-current line, not 
one-third of the maximum demand, or about 11,600 Kw., would be even taking into account the difference in the cost of the cables 
required during 5,200 hours. As this corresponds to 20,000 H.P. at and the presence of at least one extra transformer station in the 
Trollhattan, which is equal to the output of the two available alternating-current project. The cables for the three-phase trans- 
generating units, the calculations were made on that basis. mission cost 2} times as much as did the direct-current 

The route of the proposed transmission line is along the west cables. ‘The grand total for the alternating-current project 
coast of Sweden from Gothenburg to Helsingborg, where it crosses reached $1,593,000, as against $1,202,000 for the direct-current pro- 
the Strait of Oresund to Heisingér, and thence along the coast of ject advised. When everything was footed up for the rival projects 
Denmark to Copenhagen. Both alternating-current and direct- the estimated annual expense for the direct-current transmission 
current systems were considered for generation and transmission. was $6°75 per KW., as against $12°43 per Kw. for the three-phase 
At present 25-cycle alternating current is generated at Trollhittan project, to say nothing of the fact that the multiple transforma- 
and 50-cycle alternating current at Copenhagen. tions necessary with the latter would cause it to operate at a lower 

Three-phase generating equipment.and transmission lines involve efficiency, thus yielding a materially smaller amount of power for 
the installation of turbines, three-phase generators, transformers, _ the final distribution. All this is striking evidence of the great 
transmission line, submarine cables, and transformer stations in usefulness of direct-current transmission under conditions which 
Helsingborg, Helsingér and Copenhagen, and frequency changers in are favourable to its economical use. 

Copenhagen. At Helsingborg it is proposed to step down the 

pressure to 20,000 volts, and to carry the energy by four three-phase 

submarine cables across the Strait of Oresund to Helsingér, a dis- . 

tance of 3°4 miles. From Helsingér to Copenhagen either 20,000 ———————E——————— 
volts or 100,000 volts can be used, the latter being the more 

economical. 

If the generators have an efficiency of 96 per cent., all the trans- a 
formers 98°5 per cent. and the frequency changers at Copenhagen NEW WIRELESS DETECTORS. t 
90 per cent., there would be available for distribution at 10,000 ren ¢ 
volts 11,600 Kw. at 25 cycles, or 10,440 Kw. at a frequency of t) 
50 cycles, THE application of the Fleming valve as a wireless detector is well t 

A plan for the generation of 25-cycle alternating current at known; electrons are readily emitted from the cathode, and 0 
Trollhattan and its conversion to direct current for transmission convey the negative charge thence through the vacuum, but the 
was studied. Hither impregnated wooden poles or iron poles might high-frequency current in the detector circuit cannot flow appre- ti 
be employed and an earth return. Estimates were made for this ciably in the opposite direction. In other words, the “valve” has V 
as well as for ordinary metallic-return systems. For the direct- unilateral conductivity, whence its name. Such detectors are Vv 
current generators and motors a constant current of 150 amperes very sensitive, but the vacuum limits the durability of the apparatus, 0 
was proposed, which, with a total of 14,720 kw. at the turbines and with a view to overcoming this objection, Leithaiiser* has a 
and a maximum E.M.F. of 91,250 volts, could be obtained with 20 recently applied the unilateral conductivity of flames to the design 
4,560-volt generators. The generators would be arranged in four of a sensitive detector. c 
groups, each having five generators in series, and each group would The experimental apparatus employed comprised a small induc- C 
be connected to a 5,000-H.P. turbine. tion coil connected to a 5-mm. gap” between two 1°5-m. wires with 7 

The efficiency of the direct-current generators and motors was end capacity-plates. Ata distance of from 33 to 65 ft. a similar a 
assumed to be 93 per cent., that of alternating-current generators receiving circuit was connected to the electrodes of a flame Ss 
96 per cent. and that of alternating-current motors 94 per cent, detector. A Bec-Meker burner was used to provide a steady flame e 
The advantages claimed for the direct-current system are :—Simpli- of great intensity, with a small bright blue inner cone. The elec- ti 
city in operation of generating equipment and building of trans- trodes used were a 1-mm. copper wire and a ring of sheet platinum p 
mission lines, the pressure on the latter corresponding to only covered with a potassium salt (the object of which was simply 
64,000 volts alternating; elimination of trouble from voitage to increase the conductivity of the flame). These electrodes were al 
variations due to varying load (the current is automatically kept connected through a high-resistance telephone to the terminals tl 
constant at the power stations); high-pressure underground and of a resistance of some few ohms, across which a suitable P.D. 
submarine cables can be used wherever necessary ; simple protection could be maintained and varied by a local battery in series with 
against lightning and other disturbances; a certain amount of an adjustable resistance. Later, a high-sensitivity moving coil 
reserve in the earth-return system by using two wires, of which galvanometer was also connected in the detector circuit and, at 
one will be able to carry the load temporarily in case of emergency. times, the telephone was replaced by an Edelmann vibration galva- 

The only apparent disadvantage of the direct-current system, it was nometer. Experiments showed that the efficacy of the detector 

pointed out, is that relatively little is known about the operation of depended largely on the dimensions and relative positions of the 

the system. electrodes, and on the size of the flame and its temperature round 

SuMMARY OF Cost ESTIMATES FOR VARIOUS SYSTEMS OF TRANSMISSION FROM TROLLHATTAN TO COPENHAGEN. 
Without frequency-converter station at With converter station at Copenhagen 
Copenhagen. for changing to 50 cycles. 
Kw. avail- Total Annual expenses. KW. avail. Total Annual expenses. T 
ableat cost of ableat |  costof — is 
Copenhagen. installation./ Total, | Perxw. |Copenhagen. installation.| Total, kw. 
Generating and transmitting A.c. ... _ ey 11,600 $1,431,500] $144,300 | $12.43 | 10,440 $1,593,000 | $163,300 | $15.66 

Generating and transmitting D.c. :— | | Ww 
Wooden-pole transmission line: earth return 12,615 = 864,700 87,800 6.95 | 11,225 | 1,202,000 | 125,400 11.16 — 
Metallic return... ... | 12,170 121,500 | 10.00 10,880 | 1,643,700 | 157,300 14.52 of 
Iron-pole transmission line: earth return ... 12,615  —- 931,400 93,200 7.38 | 11,225 1,269,200 | 130,500 11.61 Ww 
Metallic return... 12,170 | 1,390,900} 127,400 10.48 | 10,830 1,715,300 | 163,300 15.09 ] 
Generating A.c. and transmitting D.c. :— | : ( 
Wooden-pole transmission line: earth return 11,280 1,039,600} 108,100 9.61 | 10,040 1,350,600 | 141,800 14,12 if 
Metallic return... ... cee bog 10,830 | 1,485,300] 141,800 13.07 9,640 1,782,700 | 174,500 18.10 a 
Iron-pole transmission line: earth return ... 11,280 1,107,600} 113,500 10.09 | 10,040 1,418,600 | 147,200 14.68 to 
Metallic return... 10,830 | 1,564,600} 148,100 13.68 9,640 | 1,862,000 | 180,800 18.75 tr 
fo 

In its comments on the project, our contemporary points out that about the electrodes. A current-voltage curve was ‘prepared when th 
to cross the Strait, 3} miles wide, with cables carrying alternating working under the most favourable adjustments, and the steep sti 
current at 100,000 volts, was adjudged an utterly impracticable rise and sharp change of this current proved the rectifying action 
proposition. It therefore became necessary to plan for a reducing of the detector to be very pronounced. That phase, corresponding pa 
station at Helsingborg, bringing the pressure down to 20,000 volts to which the platinum electrode was positive, was almost entirely pa 
for transmission under the strait, beyond which it could either con- suppressed, but the other phase was carried with high conductivity. tr 
tinue the relatively short distance to Copenhagen at 20,000 volts,or § The delicacy of the detector was at least equal to that of a sensl- th 
the electromotive force could be stepped up again if desirable. On tive electrolytic valve, and was usually greater. 75 
the other hand, submarine cable can actually be obtained for 90,000 The Telefunken Gesell. fiir Drahtlose Telegraphie now employs v 
volts direct current, according to the report of the Swedish Schlémilch electrolytic detectors in a form which overcomes the 
engineers, and consequently the energy could be carried through to _— chief objections hitherto urged against this type, viz. :—(1) The he 
Copenhagen without any reduction in voltage on accountof the — deterioration of the platinum electrodes after considerable use, fr 
submarine work. This matter alone put the alternating-current | which deterioration necessitates the replacement of the detector me 
project at a serious disadvantage, rendered even more formidable by = as a whole, and, generally, the return of the defective apparatus to : 
the facility with which an earthed line can be used in operating the makers for repair ; (2) leakage of acid through crevices when 3. 
at constant current. the detector is inverted, as often occurs in transit. de: 


In the generating station the three-phase equipment had the 
advantage in first cost, as might have been expected, to the extent 
“of nearly 30 per cent., owing to the necessity of using more units 


* See also “Phys. Zeitschr.,” No. 18, 1912, and “ Zeitachr. fir 
Schwachstromtechnik,” No, 2, 1913. 


; 
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The new detector illustrated in the accompanying sketches com- 
prises three Schlémilch cells radiating from the cross tube, as 
shown, The whole glass system is hermetically sealed, and con- 
nections are made to the terminal end caps by fused-in platinum 
wires; sufficient acid is contained to fill one, and-one only, of the 
cells. The latter are inclined at 120° to each other, so that when 
one is vertical (as in use), the other two are completely drained of 


I 

H 
= | = 

1 

cm. 


NEW SCHLOMILCH ELECTROLYTIC DETECTOR, 


acid. If one ceJl fails or becomes insensitive, it is only necessary 
to rotate the system through 120°, tu substitute another cell in 
circuit without appreciable interruption of working. In order 
that the cells may be distinguished (for experimental and main- 
tenance record purposes) Roman numerals I, II and III are marked 
on the end caps. 

Two springy strips carry current to the end caps on the cross 
tube and also act as pedestals to the latter, the end caps being pro- 
vided with suitable bearing bosses. The whole is mounted on a 
vulcanite block, which has the same shape and dimensions as the 
old type of Schlémilch detector, and which can therefore be fitted 
at once to receiving sets designed for the latter. 

In no respect is the manipulation of the new detector more 
complicated than that of the earlier type. In both cases, it is, of 
course, imperative that the polarity of the connections be correct. 
The electrode fused in the glass must be connected to the positive 
and the free electrode to the negative terminal of the local battery. 
So far as the detector itself is concerned, correct connection is 
ensured by a different formation of the cap bosses, so that the 
tube cannot accidentally be mounted incorrectly in the pedestal 
prongs, 

The battery circuit connections, the P.D. required by the cell, 
and the electrical characteristics of the latter, are identical with 
the attributes and conditions of use of the earlier type. 


PAYMENT FOR CONTRACT. WORK. 
[BY OUR LEGAL CONTRIBUTOR. ] 


THE question sometimes arises in relation to works—when 
is payment due? If there is nothing amounting to a con- 
tract to complete the works before remuneration shall be due 
—as in the case of a shipwright undertaking, in the 
way that shipwrights ordinarily do, to put a vessel in repair 
—the contractor may, after he has proceeded with a portion 
of the work, refuse to continue it, unless he is paid for the 
work he has performed; and may recover to that extent 
(Roberts v. Havelock, 1832 3 B and Ald. 404). In general, 
if the contract is not entire (i.¢., to do the whole work for 
a lump sum), and can be divided, the Court will give relief 
to the contractor who has done part of the works. In con- 
tracts for large works it would be difficult, if not impossible, 
for the contractor to carry through the work unaided from 
the start. Provision is, therefore, made for payment by in- 
stalments, either (7) at certain stages of the work; (i) by 
payments of certain fixed sums as they become due ; or (77) by 


payment of a percentage at certain periods. Thus, to illus- © 


trate the latter case, it might be arranged that at the end of 
the first three months the contractor should be entitled to 
75 per cent. of the value of work actually done. 
While a contractor is bound to conform to the specification, 
he cannot rely on that document in order to excuse himself 
from doing something which is essential to the completed 
work. For instance, in Williams v. Fitzmaurice, 1858, 
3 H. & N. 844, the plaintiff agreed to build a house for the 
defendant, who prepared a specification which contained 


particulars of the different portions of the work. Under 
the head “Carpenter and Joiner,” there was specified the 
scantling of the joists of the different floors, the rafters 
ridge, and wall pieces, but no mention was made of the 
flooring. The specification stated that “the whole of the 
materials mentioned or otherwise in the foregoing parti- 
culars, necessary for the completion of the work, must be 
provided by the contractor. The specification also con- 
tained a memorandum to the effect that “The house is to 
be completed and fit for the defendant’s occupation by the 
1st August, 1858.” It was held that the plaintiff was 
liable to put in the flooring. 

A contract for works may consist of an entire job for 
which the contractor is to be paid a lump sum. In that 
case he cannot sue or recover the lump sum until the work 
is completed. Where, however, the work is severable into 
parts which are to be paid for separately, completion of one 
part may enable the contractor to sue for the amount then 
due. Another form of contract provides for the execution 
of a piecé of work, no mention of a price being made. It 
will be convenient to deal with and illustrate these three 
forms of contract separately. 

Where a contract to build for a lump sum is abandoned 
after part execution, the builder cannot recover as upon a 
quantum meruit in respect of the part executed, as was held in 
a case where the employer himself completed the building 
(Sumpter v. Hedges, 1898, 1.Q.B. 673). So in the case of 
a contract to carry out an engineering work for a lump sum 
it would be no answer for the cqntractor, who has not com- 
pleted, to allege that the work as done will be worth so 
much to the employer. He must carry out this contract to 
the letter. If he does not do so he stands to lose, not only 
the contract price, but the entire value of the materials used 
and the cost of work and labour expended. 

A lump sum contract cannot be said to be completed 
when that which is really done is done in pursuance of a 
fresh contract. In Humphreys v. Jones and Pickering (1850, 
5 Ex. 952), two persons entered into a joint agreement with 
a railway company to execute a contract called the Morley 
Contract, for the construction of a tunnel. After this agree-- 
ment one of the parties (A) assigned all his right and interest" 
to the other (B), and the latter agreed to pay A a given sum 
‘on completion of the said contract.” After this agreement 
had been entered into between A and B it became necessary 
to alter the levels of the line, and B, by agreement with the 
company, abandoned the contract, and another was entered 
into between the company and other persons under which 
the tunnel at the altered level was completed. It was held 
that completion of the second contract did not involve 
completion of the first. 

In Forman & Co. v. Liddlesdale (1900, A.C. 190), the 
plaintiffs contracted with the agent of an absent shipowner 
to effect certain specified repairs to a ship (all confined to 
damage by stranding), and instead of doing the work as 
stipulated, alleged that they had on the agent’s~authority, 
done the equivalent thereto or better, and in the same con- 
tract stipulated that they should be paid for repairs due to 
deterioration at scheduled prigts stated by them. It was 
held that as it appeared that the agent’s authority to their 
knowledge was limited to the specified repairs, they could not 
recover on the contract, which was an entire one, and in its 
entirety had never been performed. It was further held 
that the mere fact of the shipowners having taken the ship 
as repaired did not thereby ratify the contract. In that case 
the original contract price was £5,995 10s., which the 
plaintiffs sought to increase to £15,567 8s. 7d. by a claim 
for work not included in the contract and for other repairs. 

In Appleby v. Myers, 1866, 2 C. and P. 651 the plaintiff 
contracted with the defendants to erect upon premises in 
his possession a steam engine and machinery, the works 
being by the contract divided into 10 different parts, and 
separate prices fixed upon each part, no time being fixed for 
payment. All the parts were far advanced towards comple- 
tion, and some of them were so nearly finished that the 
defendant had used them for the purposes of his business, but 
no one of them was absolutely complete, though a consider- 
able portion of the necessary materials for that purpose were 
in the building. At this time the whole premises, with the 
machinery and materials, were destroyed by an accidental 
fire. The plaintiffs sued to recover either the whole price 
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or the proper value of the work which had been done. It 
was held that, by reason of the fire, both parties were excused 
from the further performance of the contract, but that the 
plaintiffs were -not entitled to sue in respect of those portions 
of the work which had been completed, whether the materials 
used had become the property of the defendant or not. 
Lord Blackburn said : “ The plaintiffs having contracted to 
do an entire work for a specific sum, can recover nothing 
unless the work be done, or it can be shown that it was the 
defendants’ fault that the work was incomplete, or that there 
is something to justify the conclusion that the parties have 
entered into a fresh contract.” 

As has already been indicated, if a contract is severable, 
the contractor may sue in respect of the amount of work 
which he has done. For instance, in Newfoundland 
Government v. Newfoundland Railway Co., 1888, 13 A.C., 
200, by a contract in 1881 embodied in a statute, the 
plaintiff company covenanted to complete a railway in five 
years, and thereafter to maintain and continually operate it. 
In consideration of this, the Government covenanted to pay 
the company upon the construction an annual subsidy. It 
appeared that the company completed a portion of the line, 
and received from the Government on the completion of 
each five-mile section the proportionate part of the subsidy 
which was deemed by the parties to attach thereto. There- 

after, the contract was broken by the company, and the 
Government-refused further payments. It was held that on 
the true construction of ¢he contract: (a) Each claim to a 
grant of land was complete from the time when the section 
which earned it was completed ; () on the completion of 
each section a proportionate part of the subsidy became pay- 


able for the specified term, but subject to the condition of - 


continuous efficient operation. 


THE MEANS FOR SECURING 
RELIABILITY AND MAINTAINING THE 
CONTINUITY OF SUPPLY. 


By R. D. SPURR. 


Art last year’s I.M.E.A. Convention a highly-interesting 
paper was read on this subject, which, with the discussion, 
only lightly touched the surface of this very important 
matter. 

It is a subject worthy of far more consideration and 
deep thinking than has been applied hitherto, and a subject 
that is daily increasing in magnitude and importance. 

The moral effect of a shut-down of the whole or part 
of a public electricity supply system has a far more serious 
result than the stoppage of a traction supply ; the latter is 
forgotten in most cases in a day or two, but the former 
remains long in the memories of those consumers whose 
works are stopped or left in darkness, and brings grave doubts 
to the minds of possible consumers, inconvenience to the 
public, and worry to the engineer and his staff, who 
generally have to bear the blame whether deserving or not. 

From a financial point of view the units lost during a 
shut-down are but a fraction of the total loss, which cannot 
be given a monetary value. 

It is hardly possible to take a census of shut-downs that 
have occurred to public supply undertakings, but such a 
census with the cause of each mishap would no doubt form 
very interesting reading. The total number would probably 
be a very large figure; moreover, as supply engineers are 
naturally unwilling to make public the number and cause of 
such failures, very little ever appears in print upon the 
subject. : 

Some engineers look upon these failures as unavoidable, 
and treat them as part of the day’s work ; others, whilst 
admitting that they can be avoided, shirk taking the necessary 
steps tp do so ; others, again, are helpless, and cannot take 
precautions. 

The primary cause of interruptions of the supply appears 
o have been forgotten. The reason is decidedly unpleasant 
o contemplate ; it is, that in the effort to reduce the total 
.ost per unit to a minimum figure, the continuity of the 
upply has been ruthlessly sacrificed, cheapness has been 


the predominant factor, and has resulted in the acceptance 
of the lowest tender when installing plant, the purchase of 
dirty unsuitable coal, the use of hard muddy water and poor 
quality oils and grease, continuously overloading antiquated 
plant, neglected boiler cleaning, patching up in place of 
overhauling, continued use of prehistoric switchgear, under- 
paid, incompetent, short-handed staff, and not providing 


capital for the purchase of necessary tools, stores and spare 


ts. 
Tithe ‘elon points by no means exhaust the list, but are 
sufficient to show that a shut-down can be directly traced 
to one or more of them. 

It is possible that there are undertakings where everything 
is as it should be, yet all, or nearly all, compete for the some- 
what doubtful honour of showing the “ lowest costs per 


unit” in the tables published from time to time in the | 


technical Press. 

Toattain these low figures it is common practice deliberately 
to work one boiler less than actually necessary, and to force 
the others over an unexpected peak, to load the generators 


to their utmost capacity, or overload them if possible, and 


‘in stations where supplies are given for traction, lighting 
and power, D.c. and three-phase .C., it is the prevailing 
practice to link up all three systems by means of synchronous 


machines in such a manner that a heavy fault occurring on . 


one system is likely to result in shutting down the whole 
works. 

Undertakings giving these supplies, varying more or less 
in detail, are rapidly becoming numerous, and on the grounds 
of economy this linking-up is deemed necessary during 
periods of light or heavy load according to the capacity of 
the plant available. 

It is this linking-up indiscriminately that is the source 
of danger when synchronous machines are used, as the ).c. 
side of these machines cannot at present be arranged to 
change instantaneously from motoring to generating, or 
vice versd, without going through several switching opera- 
tions, and moving the brushes. 

Relays could, of course, be fixed to operate in either 
direction and iimit the reverse power to 5 per cent. of the 
capacity of the machine, or induction motor-generators could 
be used for supplying D.c. from A.c., but in any case com- 
plications will occur when an abnormal fault develops on 
either system. Induction _motor-generators are, perhaps, 
the nearest approach to safety where the b.c. supply is partly 
steam driven, and partly supplied from the A.c. system. 

A traction supply can be safely handled by an 4.c. 
system, either alone or with the help of steam-driven D.C. 
generators, but very reliable switchgear must be installed to 
prevent undue disturbance of the .c. system by traction 
faults, and if synchronous machines are used, the reverse 
current should be limited to the lowest possible figure. 

One method of linking up which is not in general use, but 
appears to be free from the defects common to other systems, is 
to use a D.C. and an A.C. generator driven by the same engine or 
turbine ; such a combination with suitably proportioned units 
could be loaded up economically on either or both systems. 

Some American undertakings have installed very large 
batteries as a stand-by, but large batteries mean heavy 
capital expenditure and maintenance charges; also such 
batteries will introduce complications in working, and to 


prevent rapid deterioration of the cells, regular charging and 


discharging are necessary. 

' The abnormally heavy discharges from batteries when 
faults occur are apt to burn up the switchgear, ammeter 
shunts or boosters, unless these are constructed to carry ten 
or more times the current at the one-hour rate of discharge. 
Switchgear can, of course, be constructed to carry such 
currents, but boosters are practically impossible. 

It would be interesting to know of a battery installation 
where the. switchgear, cables, &c., were capable of carrying 
double the current at the one-hour rate for any length of 
time. 

After linking-up troubles, the next cause of many 
failures of the supply is the total loss of power, light 
and excitirig current throughout the generating station, 2nd 
the importance of this point is often ignored—not wilfully, 
perhaps—but such an event is looked upon as an impossibility 


until it actually occurs. 


In A.C. stations each alternator usually has its own excite, 
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lighting is taken’ from the main bus-bars, and auxiliary plant 
of importance is more often steam driven ; some again have 
a two-wire direct-current supply for the works only, with 
steam-driven generating sets assisted by a battery and induc- 
tion motor-generators for all power, lighting and excitation. 

In p.c. and mixed supply stations, current for power, 
lighting and excitation is, as a general rule, taken from the 
p.c. bus-bars, and as the number of such stations is increas- 
ing, the number of failures will increase unless special pre- 
cautions are taken to keep the works supply entirely free 
from the effects of outside interruptions. Where the auxiliary 
plant lighting, exciting and control circuits are of such 
magnitude that one or more steam-driven sets could be loaded 
up economically for 12 or more hours per day, six days a 
week, it would undoubtedly be a sound. proposition to put 
down such sets, if none were available, and“run the works 
supply independently of the public supply, as is already the 
practice in some polyphase stations for railway work. 

An entirely insulated works supply has many advantages 
that altogether outweigh objections on the score of the in- 
efficiency of small units, high-pressure reciprocating sets, or 
turbines exhausting into the low-pressure stages of the main 
turbines or feed water heaters, or mixed-pressure turbines 
taking part of their steam from other reciprocating plant 
would meet the case in that respect ; outside faults, earths, 
&e., would not then be able to operate remote control 
circuits at inopportune times, and the insulation generally of 
all the works plant would be subject to far less severe strain, 
and would naturally require less attention to keep in good 
order. 

In three-wire p.c. stations the balancing of the two sides 
of the system is a weak point, especially where the balancer 
consists of two similar generators rigidly coupled together, 
either machine driving the other as may be required. Such 
combinations are in constant use in hundreds of stations, and 
few, if any, are automatic in regulation, although designed to 
be so. This type cf machine is notoriously inefficient, and is 
generally far too small to deal with any abnormal out-of- 
balance ; a heavy fault will trip one or both of the circuit 
vreakers, and consumers are not pleased with the conditions 
that ensue until the balance is restored. : 

A three-wire balancer capable of generating 100 amperes 
on either side takes about 7 Kw. to run light or 168 B. of T. 
units per day. At ‘5d. per unit this works out at £85 a 
year actual loss for which no return is given, the actual time 
employed in doing remunerative work being negligible. 

The interest and depreciation ona 75-Kw. steam-driven 
balancing set will be approximately £85, and running at 
70 per cent. of its full load it would generate 1,260 remunera- 
tive B. of T. units per day ; the voltage regulation would be 
considerably improved and the supply much more reliable. 

Larger machines will, of course, prove even more 
economical, and those stations equipped with steam balancers 
(one engine driving two generators in tandem, each machine 
being connected between the middle wire and outer of the 
three-wire system) will be found to be practically free from 
balancing troubles. 

Static balancing, by means of special connections on the 
main generators, does not seem to be altogether a success, 
due probably to the fact that, although the out-of-balance 
current can be handled quite easily, the voltage falls on the 
eeavils loaded side, which is quite the reverse of what is 
wanted. 

Marthing the middle wire of a three-wire system is more 


' Often a source of danger when earthed direct ; in some cases 


a resistance is put in circuit when the leakage current exceeds 
a certain value, but a very heavy strain is put on the insula- 
tion of all apparatus when a fault occurs, until this resist- 
ance is in circuit, due to the heavy surges which take place. 

it would be far safer to earth the middle wire through a 
large variable resistance, capable of safely carrying from one 
to three hundred amperes for a considerable length of time ; 
such a resistance, constructed of substantial grids, could be 
safely worked when red hot, and faults could be regulated to a 
certain extent, and located more easily, or burned out when 
necessary, 

_ In one station, the middle wire was earthed through a 
circuit breaker, set to open at 100 amperes and insert a 
resistance between the middle wire and earth ; the negative 
side was accidentally earthed, with the result that, before 


the circuit-breaker opened, several weak places on the 


positive side broke down, making a dead short across the 
outers. 

In another case, where the middle wire was earthed 
through a resistance of 2°3 ohms capable of carrying 100 
amperes continuously, a positive terminal in a street box came 
in contact with the iron and was welded on by. the current 
passing ; the fault was located and cleared without any further 
ill effects. : 

In the first case, every trifling earth would open the circuit- 
breaker, with a corresponding flicker ofthe lights, while in 
the second case, earthing one side through a 50-ampere fuse 
caused no inconvenience, nor could any flicker of the lights 
be observed. : 

The water supply is a very important facter, many 

stations being dependent on the continuity of the town 
supply for boiler feed, and, in a few cases, for condensing 
purposes. 
The latter could possibly continue running several hours 
in case of a total failure of the water supply, but with the 
others, a total’ shut-down would be inevitable unless a very 
large reserve supply was available. 

The few stations having their own wells or boreholes are 
fortunate, but there are a great many others so situated that 
a private supply would mean a considerable reduction in works 
costs for water charges, as the capital expenditure and 
running costs, even in the case of a very small supply, would 
not reach 6d. per 1,000 gallons, including chemical treat- 
ment where necessary, and very few, if any, water authori- 
ties will supply at that figure. a 

Water pipes, generally speaking, are very seldom protected 
against frost ; even when under cover, in a draughty posi- 
tion, they are very liable to freeze when the flow of water is 
little or nothing between midnight and 7 a.m., when the 
temperature of the atmosphere is about the minimum point. 
Fortunately, severe frosts are not of very long duration in 
these islands, or more precautions would be taken to prevent 
a shut-down from that cause. 

In conclusion, the human element must not be forgotten, 
as errors of judgment will take place at critical times. Only 
those who have actually been through it can understand the 
mental strain involved in running plant that is not exactly 
as it should be for the work it is called upon to do. 

The slackers and don’t-worry men are the immediate 
cause of many shut-downs ; how they escape the consequences 
of their rank carelessness no one knows; but their elimination 
along with the moneyed men who work. because it is con- 
sidered the thing to do (fortunately, the automobile 
industry is attracting these gentlemen now) is only a matter 
of time. 


PROCEEDINGS OF INSTITUTIONS. 


Internal Combustion Engines. 
By K. Cox. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, at Sheffield; January 29th, 1913.) 


As regards the capital cost. of either steam, gas or Diesel engine 
stations, when all the necessary auxiliaries, buildings and founda- 
tions are taken into consideration, there is not very much difference 
between them. 

Taking a station of 650 Kw., which would be a typical installa- 
tion for supplying power to a moderately large works or factory, 
the comparative capital costs would be as follows :— 


Turbo-Generating Plant... ... £8,850 
Gas-Engine Installation ... - £9,640 
Diesel Engine Installation +. £11,080 


The running costs per KW.-hour would be as followa(it is assumed 
that the station is working ordinary factory hours, or a total of 
3,000 hours per year) :— 


Turbo-Generating Plant ... - 0°348d, 
Gas-Engine Installation ... . 0°292d. 
Diesel Engine Installation . 0°447d. 


Owing to the low price of coal, the number of stations where 
Diesel engines show to the best advantage is not so great in this 
country as in many instances abroad. ar 

Where gas exists as a by-product the gas engine has tremendous 
advantages; although in Great Britain there is an immense 
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quantity of blast-furnace and coke-oven gas available, and often 
going to waste, only a small percentage of it is economically used 
in internal-combustion engines. The old steam plant can only be 
gradually replaced by the more efficient internal-combustion engine. 
On the other hand, where new plant is being installed, the advan- 
tages of gas-driven electric plant are obvious, as the demand for 
power in the case of a modern colliery or coke-oven plant with 
by-product recovery plant is so great that the utilisation of gas 
engines to obtain the maximum output from the waste gas is almost 
a necessity, the reason being that a gas-fired boiler and steam plant 
will not in general give more than 35 per cent. of the power that 
can be obtained from a gas engine using the same volume of gas, 

Except in the larger installations, there is much to be said in 
favour of smaller units, The following considerations are worthy 
of notice :— 

(a) The thermal efficiency of a moderate-sized unit is not less 
than that of a large unit. . : 

(0) The risk of failure of vital parts in large engines is certainly 
greater than in small ones. 

(c) The capital cost and space occupied by a number of smaller 
units is very little more than that of a large unit. 

(d) A number of units give a much more “elastic” station and 
a greater factor of reliability. 

In a large double-acting gas engine one of the greatest difficulties 
is the cooling of the moving parts, which have to be water-cooled ; 
and as it is customary to make the piston rod and exhaust valve 
stems of steel a considerable amount of pitting and wear takes 
place due to the condensation of the exhaust gases, which always 
have an acid tendency, on the cooled surfaces. One of the main 
disadvantages of large cylinders is the danger of cracking the 
cylinders and cylinder heads, due to the temperature variation. 
The design of the cylinder for these large-power horizontal engines 
must of necessity become very complicated, and the mechanism for 
operating the large valves is very involved, requiring the most 
careful adjustment and attention. The piston rods and glands 
also require most careful attention, as the action of the gas is 
extremely erosive in the case of a leaking gland; and if not imme- 
diately attended to it cuts a groove in the piston rod. 

In order to get a fairly high-power engine, say up to 1,000 B.H.P., 
one has the alternative of having a small number of large diameter 
cylinders, or a large number of small diameter cylinders, and it is 
with a view of avoiding some of the above troubles, and, at the 
same time, obtaining a fairly high-power engine, that the multi- 
cylinder vertical engine has been developed. This type of engine 
bas been developed on the lines of the modern high-speed steam 
engine, having forced lubrication to the bearings and an enclosed 
crank case. The stroke being fairly short, the number of revolu- 
tions is high, the whole engine being compact and taking up very 
little space. These engines operating on the Otto or four-cycle 
principle, each crank receives one impulse in two revolutions. 

A still further advance on this type is the vertical tandem gas 
engine. This engine is of the vertical single-acting type, operating 
on the Otto cycle, and the cylinders are arranged two in tandem, so 
that the explosion stroke of one cylinder is the suction stroke of 
the other. By tiis arrangement a very even pressure is exerted on 
the crank pin, and an even turning moment equal to that of the 
highest class steam engine is produced. This type of engine, like 
the high-speed steam, engine, is particularly adapted for electric 
driving, the cyclic irregularity being so small that no difficulty is 
experienced in paralleling alternators. In the case of engines having 
only one or two cylinders, it has been found necessary to drive the 
generator through a flexible coupling. Such couplings are fre- 
quently a source of trouble, and the elimination of such a feature 
is desirable. Again, with the higher speed of the vertical multi- 
cylinder engine, a smaller and cheaper dynamo may be used. Other 
advantages are that with this vertical machine the vibration is less, 
due to the inertia of the reciprocating parts being smaller. Conse- 
quently much lighter foundations may be used. Again, owing to 
the smaller volume of the cylinders the silencing of the exhaust 
is a much less difficult proposition. This is a most important 
point to be considered when installing an engine in @ residential 
neighbourhood, as the'noise of the exhaust from a large-cylindered 
engine can be heard for a considerable distance, even though large 
silencers are provided. 

Turning now to the Diesel engine, one of the principal advan- 
tages of this type is the fact that the direct economical use of 
heavy crude or residual oils is made possible, and this form of fuel 
is extremely easy to handle and store, and occupies a minimum 
of space. It also the advantage of quick and easy starting, 
with no stand-by losses, and the whole installation requires very 
little fioor space. 

Until recently, nearly all Diesel engines that have been con- 
structed have been of the vertical, open type, the cylinder liners 
being let into A frames, and ring lubrication fitted to the main 
bearings. The later developments, however, have been in the 
enclosed type of engine with forced lubrication to the bearings. 
This form of engine is now built by several well-known firms, and 
lends itself much more readily to electric driving, as the speed is 
higher, and the engine, being of the multi-cylinder type, gives a 
more even turning moment, 

The Diesel engine has also been developed on horizontal lines, 
several of the Continental manufacturers building this type. These 
engines are of necessity slow running, and consequently their great 
weight and large amount of floor space somewhat handicap them. In 
addition to this, the large size of dynamo required for the output at 
this low speed is a further disadvantage. 

On the open-type Diesel engine, the cam-shaft operating the 
_ valves is carried on brackets at the top of the engine. This 
_ shaft is driven through skew or bevel gears from the crankshaft, 

a vertical shaft connecting the two. This arrangement is still 


adhered to by some makers for the enclosed engine. The latest 
practice adopted, however, both in this country and on the Continent, 
isto enclose the cam-shaft in the crank-case and to operate the valves 
through rods. This renders the engine much more accessible, and 
enables the whole of the shaft, with its bearings, to be under forced 
lubrication. 

The compressor for supplying the air for starting purposes, and 
also for injecting the oil into the cylinder, is now almost universally 
direct driven from the end of the crankshaft. This is either a 
two or, preferably, a three-stage machine, and must be capable 
of compressing up to 1,000 lb. per sq. in. It is provided with 
inter-coolers between the stages, and the air is stored in wrought- 
steel tanks. Air is taken from one of these tanks for starting 
purposes, one or more of the engine cylinders being, for the time, 
used as an air motor. The engine is thus very quickly started, 
no preliminary warming up being necessary. A Diesel engine 
can, as a rule, be started up cold and put on load in less than 
a minute, 

The present high price of residual oil is due to lack of transport 
facilities. There are approximately 100 tank steamers under con- 
struction, 60 of these being built in thiscountry. When these vessels 
are put into commission no doubt this fuel will fall to a reasonable 
cost again ; but it is unfortunate that at the present time there 
is not the plant in this country to put on the market sufficient 
distillates from coal tar to supplement the residual oil and to keep 
fuel oil at a reasonable figure. ae 

The modern gas or Diesel engine is as reliable a piece of apparatus 
as a good steam engine, The amount required for upkeep is little, 
if any, more than for a steam engine, provided that reasonable and 
intelligent care is given to the running. 


DISCUSSION, 


Mr, RAVENSHAW remarked that he had two or three Diesel 
engines running at different places. At first they were started on 
Monday morning and shut down at Saturday dinner time without 
a stop, but now they shut down at the dinner hour for half an hour, 
and the bearings and cylinders wore better when they did so. He 
did not think that fuel oil was going to come down to what it 
was 18 monthsago. That did not matter much, because all other 
fuels hadgoneup. While with turbines they could get 25 or 30 per 
cent. overload, with gas engines they could not do this. Above full 
load they could get a good deal more indicated horse-power, but they 
failed to get any more brake horse-power. He had found that 
both in Diesel or semi-Diesel engines, and in a large number of gas 
engines, the pressure of gas behind the piston rings forced them out 
against the cylinder, and they got extreme friction. At the moment 
of compression and explosion the last ring was pressing with a 
pressure of 100 Ib. to the sq. in. against the cylinder wall, and that 
meant an enormous amount of friction. 

Mr. SMItTHagreed that the cost of oil wasnot likely to come downto 
anything approaching what it was 12 months ago. As Mr. Cox said, 
the present price was about 80s. to 85s. a ton, and that put Diesel 
engines out of the running in such districts as Sheffield, where they 
had coal at 10s,.a ton for boiler or gas producer use, He was 
inclined to favour the producer gas engine, particularly for districts 
like that. If the colliery owners in that district would look more 
to the question of utilising their bituminous coal where they had 
not waste gases, they might find it very economical for producer gaa 
plants of the bituminous type. Up to the present time producers 


_ had not been constructed successfully as suction plants for the use 


of bituminous fuel. Mr. Dowson himself had admitted a few days 


_ago that he did not now recommend bituminous suction plants. He 


had in mind the shipbuilding works on the Cheshire side of the 
Mersey, and the Cammell, Laird works, where they had a very large 
bituminous producer plant supplying gas engines. He believed they 
ran 24 hours a day and they produced current at considerably less 
than 3d. per unit. He knew of an instance where a similar plant was 
installed for more favourable conditions, running 24 hours a day, 
seven days a week, with a chemical process, where the working cost, 
apart from interest and depreciation, was ‘1 of a penny per unit. 
The station was operated chiefly by Westinghouse engines. One 
Westinghouse machine, of 1,000 H.P., had operated for the 
greater portion of six months continuously, without any shutting 
down worth mentioning. As regarded reliability, he knew of many 
instances in this country where gas engines only were installed 
and entire reliance was placed on them for the operation of the 
works which they were driving, These machines he had known to 
give’absolute reliability for the past five years or more. ; 
Mr. WARDALE said that the firm he served his time with built 
both steam and gas engines, and in the latter they used piston 
rings of the ordinary Ramsbottom type, let in so that they distinctly 
filled the groove. The rings in the steam engine were let in so that 
they could push them round with their fingers, but the gas engine 
rings had to nip, and they had a special grinder made for the 
purpose. An engineer who had been concerned with small towns, 
places with not more than 10,000 inhabitants, with electric 
generators run by gas plants, told him that he had found it fearful 
work to get people to put their money into such places, principally 
because of the failure of gas engines, and also because of the 
awful mess which a certain firm had made of the supply business 
in small towns. He had put in an 80-Kw. dynamo with a double 


- cylinder 135-B.H.P. National gas engine, and never had any trouble ; 


his costs were a little bit high, but not seriously so, Personally, 
he had lately been trying to influence capital on behalf of small 
concerns, and these past mistakes certainly did tell heavily against 
them. He supposed that they could not use the Yorkshire fuel very 
successfully for the bituminous producer plant. It was too 


bituminous, “As to the matter of attention, he thought that if 
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they paid a man about 35s, to look after steam plant, they wanted 
a man who was worth 40s. for gas plant, and 50s. for Diesel plant. 
Personally, he looked to the horizontal medium-speed engines for 
jong life and economy. and general freedom from worry if the 
engines were big enough for their work, 

Mr, YERBURY said it seemed to him that there was no reason 
why gas in bulk should not be at a very much lower price than it 
was, especially in view of the fact that there was no difficulty 
vhatever in getting rid of their valuable by-products The 
insurance companies did not think that gas engines were as free 
from breakdown as good steam engines. On inspecting large gas 
engines in Germany and Belgium a few years ago, he found quite a 
different class of men looking after the gas engines there—a higher 
type of men, and a larger number of men than one would require 
for a steam engine, 

Mr. BoULDEN, referring to a remark which was made 
in the paper regarding vertical tandem engines, that an even 
turning moment equal to the highest class of steam engine was 
produced, said he, was inclined to question that statement with 
regard to the turning moment. He had seen anarticle in that 
morning’s paper to the effect that the people engaged in the colliery 
world had been successful in producing an oil from the soft deposits 
of coal which in many cases were not even now being worked, and 
that a large syndicate had been formed. This oil, it was hoped, would 
render this country absolutely independent of the oil brought from 
foreign countries. 

Mr. Mytan said he had recently met a gentleman from 
Sweden, who mentioned that there they were prepared, in a parti- 
cular installation that he was interested in, to supply at £2 per 
B.H.P. per annum, 7.¢., ‘075d. per unit. That, of course, was a 
particular installation of water-power, and the total capital cost— 
installation, buildings, power plant, transmission and everything 
—worked out at only £8 per Kw., a figure that was certainly 
remarkable, It was certainly not a fact that the bituminous fuel in 
that district could not be used in producers. It was used in many 
producers in the Yorkshire district. The increase of oil fuel was 
not out of proportion to the corresponding increases that one had 
met with in coal. 

Mr. Cox, in reply, said a great deal depended on whether the 
piston ring was a good fit in the groove, but the gas pressure was 
practically the same in the Diesel engine, whether it was on quarter 
load or overload. The piston clearance was very small, and when 
the overload came on, the heat had to be transmitted from the 
crown of the piston down to the sides, and, therefore, the clearance 
would decrease through the expansion of the piston, and, of course, 
the mechanical friction would increase. He thought 50s. was the 
price to which oil would probably fall. Regarding accidents to 
Diesel engines, recently there had been two accidents, both at 
Falmouth. In the last case, the piston seized and the engine still 
went on running. It tore the cylinder and standards clean away 
and wrecked the engine ; that was due to the small clearance. If 
makers would give a larger clearance they would probably get over 
the trouble. Springs behind the piston rings would not do, because 
the temperature was so great. It would take the temper out of the 
rings, so that the Ramsbottom ring was almost the only thing that 
could be used. It was necessary to use castiron. The failure of 
the Walthamstow engines was due to neglect ; the same type of 
engines had been working perfectly satisfactorily at other places. 


Some Factors in Parallel Qperation. 
By A. R. Everest, M.1.E E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, at Birmingham, February 12th, and London, 
February 13th, 1913. 


In connection with the parallel operation of alternators it is well 
known that serious trouble from “ hunting” may occur unless the 
system has such characteristics as to prevent the natural oscillating 
frequency from approaching resonance with the frequency of engine 
impulse, Unfortunately, however, the results obtained in actual 
practice often differ seriously from those indicated by the published 
formule, These notes aim to show clearly the nature and impor- 
tance of the correction necessary, and a means of applying it. 

_The natural oscillating frequency of an alternator as one of a 
Similar pair, or as a single machine connected to a system of 


_ indefinitely large capacity may be conveniently expressed in the 


form— 


fo = 9°76 ¥ Kw X cycles/foot-tons, 

where— 
Jo = the frequency of oscillations per minute ; 

foot-tons = the stored energy of the revolving parts at normal 


speed ; 

Ky = the kilowatts of synchronising power corresponding 
to one radian (electrical) of displacement from 
the mean position of uniform rotation. 


Fig. 1 represents the E.M.F. triangle for two machines when 
Gephased, It is readily seen that the cross-voltage or impedance 
E.M.F, consumed in one machine (C A) for a small angleof deviation 
from mean position is proportional to once the radius voltage for 
one radian of deviation. The value of Kk, is therefore determined 
by the amount of eurrent which flows as cross-current to consume 
in one machine a cross-voltage equal to the working voltage. 

Itis in the proper determination of the K. value that errors arise. 
The usual methods indicate that this shall be determined from the 
current which will circulate in the machine on short-circuit with 
excitation corresponding to the air-gap excitation for no-load 
working voltage. 


(Some writers employing the method just described insert the 
full ampere-tarns of open-circuit excitation, instead of the ampere- 
turns required- at the air-gap. This is obviously wrong. The 
magnetising force consumed in saturating the magnet poles should 
not enter into the short-circuit test where saturation is absent.) 

But in the case of power exchange current between two machines, 
the amount of current flowing due to a given cross-voltage is much 
larger than when consuming the same voltage on short-circuit,. 
hence the synchronising power as determined from the short- 
circuit test is usually far too low. 

On the short-circuit test the circulating current is dephased 90° 
from the machine voltage ; it exerts a direct demagnetising effect 
upon the field poles, and produces no synchronising power. But when 


Fig. 1. Fic. 2. 


the cross voltage is at right angles to machine voltage the resultant 
cross current 1s in phase with the machine voltage ; therefore it is 
true power current, and as a non-inductive current exerts distorting 
effect upon the field flux, instead of direct demagnetisation. 

The reluctance of the cross magnetisation path is usually quite 
different from that of direct demagnetisation, and the current 
flowing to wipe out a given amount of cross voltage will often be 
two or three times as much as when cancelling the same amount 
of voltage by direct demagnetisation on the main poles. In other 
words, the real synchronous impedance which is active when 
“hunting” may differ widely in value from that measured on 


pole-arc cross reactance ~ 

pole-pitch Opposing reactance Reciprocal, 
10 eee eee 1°00 “eee eee 1°00 
0°73. ses ove 1°37 
eve eee 0°51 ene 1°97 
07 eee eee eee 0°35 eee eee 2°85 


short-circuit tests ; and the latter quantity cannot give the correct 
value for synchronising current. This e was pointed out by 


~ Goldschmidt as far back as 1902. He gave the correction factors 


as shown in the table above. 

In order to determine the proper value of synchronising power 
Ky to be inserted in the equation for oscillating frequency, we 
may therefore employ the value obtained from the short-circuit 


~ test multiplied by a factor depending principally on the shape of 


the poles. : 

In fig. 2 the angle AO c:of mechanical displacement is divided 
into two parts; ¢ isthe amount by which the flux axis is dis- 
placed from the pole axis by distortion from the cross current 
flowing. The actual E.M.F, triangle is D oc (for one machine), 
and the real cross voltage D C is consumed as reactive drop in 
the machine winding. 

The angle of mechanical displacement corresponding to any 
assumed value of cross current, for instance, normal full-load 
current, is readily found. The angleD 0 C is given at once by the 
reactive drop, and we find the angle of flux distortion for any type 
of pole by Table I. 

Distortion angle = armature ampere-turns per pole all phases x KE 
field ampere-turns per pole at air-gap 


TABLEIL . 
Ratio Polearc K in degrees. 


05 eee ove dae 10°0 
07 gee eve 18°0 
08 ane eve 24°0 
Note —When the air-gap increases in depth_from the centre towards ‘the 
edges the effect is further to decrease the effective width of pole-arc. For 
such cases a correction of 10 per cent. is suggested. 


These two angles together give the displacement angle for one 
machine at the chosen value of cross current, and hence the cross 
current and synchronising kilowatts proportional to one radian dis- 
placement are at once known. 

In the case where the field magnet is a continuous cylinder with 
pole-arc equal to pole-pitch, it will be found that this method gives 
substantially the same result as the short-circuit method. 

But for the form of pole generally employed on fly-wheel alter- 
nators, if the pole-arc is 60 per cent. of the pole-pitch, Table I 
shows that the distortion angle for the same current is.only one- 
third that in the former case, so that the synchronising current 
flowing for a given angle of displacement would be very much 
larger than indicated by the short-circuit method. 

The value of winding reactance employed in this method should, 
as suggested by Hobart, include only that which lies within 
the armature surface, and must not ude that part due to 
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reactance flux which crosses the air-gap and passes along the 
pole-face; since this portion is taken into account in the flux 
distortion. In general, it is sufficiently accurate to take a value. 
of winding reactance E.M.F. one-half that determined in the usual 
way. 

Wherever armature ampere-turns are referred to in this paper, 
the ‘‘effective value,” as corrected for coil-pitch and distribution 
factors, should be understood. 

In the case of a 1,500-kw. machine, the oscillating frequency 
calculated by the short-circuit method was 40°5 per minute. The 
“distortion” method indicated a natural frequency of 68. The 
frequency by actual test was 68. 

Another interesting case was that of two large low-speed sets 
designed for close regulation and operating at 94 R.P.M. The sets 
were intended to operate around 2,100 volts, but while fairly steady 
at 2,200 volts, could not (in their original condition), be operated 
together between 2,000 and 1,700 volts, due to the excessive hunting 
which occurred within this range, indicating resonance between 
natural frequency and engine speed at about 1,800 volte. 

Calculated by the short-circuit method, the fly-wheel actually 
present should have givenat 2,200 volts a natural frequency of 74, thus 
safely below the engine speed, and with increasing margin for lower 
voltages. By the “distortion” method, the natural frequency at 
2,200 volts was 111 per minute, and approached still nearer to engine 
speed as voltage was reduced. Actually, the operation became worse 
with changes known to reduce natural frequency, such as reducing 
operating voltage, reducing the air-gap, or adding reactance, while 
the stability was increased by reducing the active turns of the 
stator winding so as to increase the frequency. All showed that 
the original natural frequency was above the engine speed, as the 
“ distortion ” method indicates. 

If calculated by the short-circuit method, taking not only ampere- 
turns at the air-gap, but also those absorbed in saturating the pole, 
a near approach to observed results is obtained; this fact, no 


doubt, accounts for the inclusion of these ampere-turns lost in ~ 


saturation by some who still advocate the short-circuit method. 

So far the no-load conditions only have been considered. When 
operating under load, the natural frequency should be calculated, 
not on the terminal voltage, but on the higher voltage, which must 
be generated internally to overcome the impedance drop of the 
machine windings. 

It often happens that a new machine is required to operate with 
one of older type. 

The following method of treatment has been found useful : — 

In the case of two machines A and B, writing Ka, Ks for the Ky 
-values of A and B, each calculated as one of a similar pair, the re- 
sultant value for machines A and B operating together is— 


2 Ka Ky/(Ka + Ks), 


which expression may be substituted for k,, in the numerator of the 
equation for natural frequency. 

Similarly with two unequal fly-wheel effects, writing T, T, for 
the foot-tons of fly-wheel effect in machines A and B, the resultant 
effect is— = 

2 Ta + Tr). 


- For two machines with any values of electrical constants and fly- 
wheel effect, we then have the natural frequency— 


Ka Kp (Ta + Ts) 
Ta Ts (Ka + Ko) 


When specifying the fly-wheel to be supplied in connection with . 
an engine-driven alternator it is usual to stipulate that the total 
amount of fly-wheel effect present must be such as to satisfy these 
two conditions. 

(a) The angular deviation from uniform rotation due to cyclic 
irregularity of the engine must not exceed 2} electrical degrees 
(shaft degrees multiplied by the number of pairs of poles). An 
expression in terms of cyclic speed irregularity is usually preferred 
by the engine makers. The following is a convenient expression :— 


Permissible limit of cyclic speed irregularity = 1/a, where— 
1/a = k/6 X (number of poles) ; 


% is the number of engine impulses per revolution. ; 

(0) To avoid trouble from resonant hunting, sufficient fly-wheel 
effect should be provided to ensure that the natural frequency of 
the machine shall be at least 20 per cent. different from the frequency 
of the predominating engine impulse. The predominating impulse in 
a 2- or 4-stroke cycle engine always occurs with the frequency of 
the cam-shaft, and is independent of the total number of cylinders 
contributing to the turning moment diagram. ‘Ti.us in a 2-cycle 
engine running at 200 R.P.M. the fly-wheel would he designed to 
give a natural frequency below 160, but in a 4-cycle engine running 
at 200 R.P.M. the cam-shaft speed being 100 R.P.M., it would be 
necessary to design the fly-wheel to keep within a natural fre- 
quency of 80 per minute. 

For operating alternating-current generators of ordinary regula- 

tion, the total amount of fly-wheel effect required for each kilowatt 
of rating may be indicated by the following formula :— 


1°3 X poles x (strokes per engine cycle)*/R.P.M. 


= 9°76 


cycles 


DIscussIon. 
Pror, R. THRELFALL said that owing to the concentrated style 
of the paper he had had great difficulty in following it. He drew 
attention to the fact that one term in the formula for the “ natural 
frequency ” of an alternator appeared to depend on the other 


machines with which the alternator in question might happ 
be in parallel, and asked whether it would not be necessa 
calculate a fresh natural frequency every time a new unit 
added to the station. 

Dr. Kapp said that it must not be thought that the paper 
referred only to the older type of steam alternators ; it also con- 
cerned turbo-alternators. A discrepancy existed between Gold- 
schmidt’s formula and his figures, and the author in his reply 
should state whether he considered the formula or the figures 
correct. No reason was given why the flux to be taken into 
account in calculating the £.M.F. of self-induction should be just 
one-half of the total self-induced flux. From a careful investiga- 
tion made by Schueler on machines installed in four central stations, 
it was shown that in all cases the time of swing was shorter than 
corresponded to Rosenberg’s formula, so that he was inclined to 
consider Punga’s method, adopted by the author, to be the more 
reliable method ;, but it should not be worsened, as the author had 


done, by the introduction of Hobart’s very arbitrary correcting | 


factor of one-half. This correction made a difference of 11 per 
cent. in the predetermined periodic time. 

Dr. SUMPNER drew attention to the simplification resulting from 
using a consistent system of units in all engineering formule, and 
urged in particular that electrical engineers should try to express 
all quantities in electrical units as faras possible. Thus, instead of 
reckoning the fly-wheel energy in foot-tons per kilowatt (at normal 
speed and full-rated load) it was convenient to regard this energy 
as so many seconds of full load. The machine instanced in Case 1 
had an output of 1,500 Kw. and a fly-wheel effect of 9,600 foot-tons, 
A foot-ton was equivalent to a kilowatt output for 3 seconds, whence, 
in the case cited, the fly-wheel energy corresponded with the full 
load for 19'2 seconds. If this fly-whéel time in seconds were called 
t, and if p denoted the ratio of the short-circuit current to the full- 
load current of the machine, and if f were the frequency, the 
ordinary formula for the period of the “ hunting ” became 2 V 7/p t/f, 
and the speaker had used this formula for many years. The.only 
uncertain quantity in the formula was p. But if corrections were 
introduced in accordance with the author's views, the calculated 
time would become close to the value actually found. _ : ; 

Dr. M. Kaun said Mr, Everest gave in very small space the 
necessary information to determine the size of the fly-wheel of a 
prime mover suitable for an alternator. Most of the previous 
treatises on the subject gave such a host of calculations and 
formule that the average engineer would very seldom have time 
to read them. He agreed that the distortion method gave the most 
accurate results, but he differed from the author in one part. In 
calculating the synchronising power Mr. Everest only took one 
half of the reactance into account, saying that the total reactance 
flux contained a part which crossed the air-gap and passed along 
“the pole face.” No deduction need be made from the reactance in 
calculating the synchronising power. 

Mr. J. MARTIN said that it was clear that in calculating the 
cross current at normal excitation only the air-gap ampere-turns 
could be assumed as being effective in producing it. With regard 
to the reactance voltage, a statement was made that only half the 
total value should be taken, the other half being already accounted 
for in the distorting effect on the field. This seemed to him at 
first to be allowing for too much leakage flux across the air-gap, but 
he had had some machines checked up of the ordinary salient-pole 
engine-driven type, and found that the leakage flux across the air- 
gap actually did account for about-half the total leakage flux. Mr. 
Everest pointed out that for a 4-eycle engine, running at 200 R.P.M., 
the fly-wheel effect should be such as to give a natural frequency of 
80 per minute. This meant a heavy and consequently expensive fly- 
wheel, but, in his opinion, it was better practice to do this than to 
attempt to get the natural frequency of the revolving parts to lie 
between a frequency corresponding tothe predominate engine impulse 
and twice this frequency, that was, to lie between 100 and 200 per 
minute. One was always liable to get too near to either one or the 
other of the frequencies, between which only satisfactory running 
could be obtained. The most that could be said for the plants 
designed to work with the light fly-wheel was that at the best 
they were running moderately well. 
~ Dr, E. ROSENBERG (communicated): Mr, Everest was correct in 
pronouncing that the synchronising currents for running condi- 
tions were considerably higher than thé figures from the short- 
circuit test, especially if, according to his theoretical considerations, 
only the air-gap ampere-turns were taken into account. Recently 
he had been able to make experiments with two sets of synchronous 
motor-generators ; the measurements showed quite clearly that the 
synchronising power for a given angle of deviation was considerably 
greater than that which would be measured from the short-circuit 
test with no load excitation. But he had never considered it 
possible to figure the critical value of the fly-wheel effect to an 
accuracy of a very few per cent., and then to make the fly-wheel 
just 20 per cent. heavier than the critical value. If it was 
not possible to make the fly-wheel much heavier, he 
would certainly use dampers, and take care that the engine 
impulses of the critical duration were sufficiently equal- 
ised, so as not to be too high for the damper. He 
had found in practically all cases that the simple short-circuit 


calculation tallied sufficiently well with the actual results, Two . 


inaccuracies were introduced, which, however, fortunately 
counteracted each other, and gave a reasonably accurate result. 
The distortion method advocated by Mr. Everest was considerably 
more complicated than the short-circuit method, and was based on 
a good number of calculated constants and coefficients. With 


- regard to “‘fly-wheel requirements,” he much preferred to have as 


one condition a certain minimum cyclic ¢ irregularity specified 
than a permissible angular deviation of 2} electrical degrees. - For 
high-speed machines this “perinigsible” deviation gave quite 
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impossible results. In his second recommendation, Mr. Everest 
did not consider the necessity which very often arose in connection 


with multiple four-stroke cycle gas engines to work with a fly- . 


wheel between the critical values for impulses of the duration of 
one revolution, and those of two revolutions. The expression 
“frequency of the predominating engine impulse” might give rise 
to a serious misunderstanding. Damper windings on the field poles 
were of the greatest importance in the case of low-speed two- 
cylinder double-acting four-cycle gas engines, and allowed them to 
save many tons of fly-wheel. 

Mr. Brapsury said that-since the double-acting tandem gas 
engine of the Nurnberg type claimed so good a cyclic irregularity 
as yy good parallel operation was largely dependent upon the 
design of the alternators. Alternators were best suited for parallel 
running if designed to have small internal resistance and low self- 
induction, or, in other words, if designed for good voltage regulation, 
because then the synchronising current for a given angle of dis- 
placement was the greatest. His experience, however, had been rather 
with gas-engine driven alternators similar to.each other and 
designed for a special purpose to have a high armature reaction in 
order to get constant load independent of sudden changes in the 
resistances of the external_circuits> If these machines were in 
parallel, then for all conditions of load the power was equally 
divided between them. ~ If, however, the alternators were of 
different design, and one machine had a much lower self-induction 
than the other, the characteristic curves crossed, and only at the 
point of intersection was the load proportionately distributed 
between the machines. It followed that alternators having dis- 
similar characteristics and running in parallel required for every 
load condition a different value for excitation current. It, there- 
fore, seemed that in designing an alternator for parallel running 
one ought to compromise, if necessary, between the best value for 
the natural frequency of the alternator and the correct self- 
induction to give a characteristic curve similar to that of the 
alternator with which it was intended to operate. 


Discussion IN LONDON, 


ProF. MILES WALKER said the avoidance of resonance was of 
increasing importance now that the Diesel engine was bringing the 
fly-wheel type of machine to the front again. He twelcomed a 
better formula than that previously available, although it had not 
proved so very inaccurate in use. When dealing with machines 


having considerable saturation on the pole face, such as turbine-- 


driven machines, ampere-turns on the pole face were just as 
important as ampere-turns on the air-gap. In the past the bad 
reputation of high-frequency rotary {converters was often due to 
resonance in conjunction with disturbances in the supply. This 
was to be expected with approximate methods of design, and the 


formula in the paper would be of assistance to designers. The old~ 


rules were not so very much at fault, as shown by some curves got 
out by Dr. Rosenberg, in which the calculated curve due to 
Mr, Everest fell just outside the curves obtained by the old rule, 
showing that the latter was on the safe side.’ 

Dr. 8S. P. SmrrH said the author enabled one to calculate a little 
more exactly than previously.‘ Resonance effect was a most com- 
plicated matter, and the difficulties to which it gave rise were 
shown by a case where three gas engines would not run in parallel, 
lightly loaded, when one was independently supplied with gas, and 
the other two were supplied from a common pipe. If the effect of 
the polar arc had to be taken into account, he thought the power 
factor should also be considered ; the position of the flux was 
affected both by the load and by its phase with regard to the pole 
centre. One could get rid of the power factor effect by using the 
non-salient pole machine ; it was a nearly ideal machine. 

A lengthy communication having been read from DR. ROSENBERG, 
in which he expressed his agreement theoretically with the author, 
but considered the usual methods had always proved satisfactory, 
Mx, EVEREST briefly replied to the discussion. 


PRACTICAL NOTES ON EARTHING 
FACTORY APPARATUS. 


By E, P. AUSTIN, A.M.LE.E. 


Tih necessity of “earthing” factory motors and accessories 


is patent to everyone who is connected with workshop 
electric driving, but the means sometimes employed Icads to 


the conclusion that earthing is best left alone unless properly © 


carried out, as a false sense of security amongst workmen 
moy lead to fatal results. ; 

The Home Office terms, ‘ well and -efficiently earthed,” 
are vague, and leave much to the interpretation of indi- 
viduals. As a- result, there are no hard and fast methods 
applicable to all cases, but the principles underlying the 
practice are well defined, and can be applied in all 
circumstances. 

Briefly, the points to consider are these: Good conduct- 
ance of the earthing system ; mechanical strength of the contacts 
and bond wires (where such are necessary) ; bond and earth 
Wires to carry the maximum current that will operate the 
fuses, &c., on any circuit without danger of fusion ; and 


the earthing point or points should be connected to a town 
or other reliable water supply wherever possible. ‘ 

The method of earthing will depend on the system of 
wiring employed about the factory. With metal-sheathed 
cables of various kinds it is a common, but sometimes bad, 
practice to bond motor cases, &c., on to the cable sheathing, 
bridge all junctions with a bond wire and clip, and rely 
entirely on the sheathing for “earth ” circuit conductance. 

Screwed conduit is generally considered an ideal pro- 
tection for all earthing purposes, without the provision of 
additional earth wires or bonds to ensure good conductance. 
For normal situations and runs of moderate length this is, 
no doubt, the case,and gives ample protection for conductors 
becoming “earthed” to the tubing itself; but for long runs 
and situations where the tube joints are treated with water- 
proofing material, auxiliary earthing conductors are necessary. 

The armouring of steel tape or steel wire armoured cables 
provides efficient conduction, but there remains the 
difficulty of jointing the armouring at junctions. Probably 
the best method of bridging steel tape armour joints is to 
clamp the cable near the end of the armouring with a cast- 
iron clamp and drill a hole in the end of the steel tape to 
take a bolt for connecting the lug of the bridge wire, a 
spring washer being used for security under the nut. Wire 
armouring can best be connected by means of a cone clamp, 
having an attachment to take the earth wire connection. 

Lead-covered cables of . various kinds are often a 
source of trouble and uncertainty when apparatus is im- 
properly earthed on to the lead. Wiremen frequently leave 
earth wires merely twisted tightly round ‘the lzad sheath, 
with the result that the first fault causes the lead to melt 
at the point of contact and leaves the faulty apparatus 
unearthed and dangerous. 

Lead-covered cables are quite suitable for factory work 
when properly installed, but the earthing should be carried 
out by an auxiliary conductor, to which all apparatus and 
cables should be bonded. As a precaution, all adjacent cables 
should be bonded and all bond wires should be plumbed on. 

A refinement in a complete earthing system is the use of 
insulated earthing cables, which are earthed at one point 
through indicating and recording devices. Its usefulness 
lies in the ready irflication of faults developing from small 
leakages, and a serious breakdown of plant may be prevented 
by prompt attention. On the other hand, it is advisable to 
earth at more than one point, in which case the use of 
indicators adds complications to the system, which are 
undesirable. 

The method of providing an efficient connection with the 
body of the earth, requires special attention. Earth plates 
buried ina shop floor are most unreliable, and lead to the 
development of dangerous conditions. Asa case in point, 
the writer has known the whole ironwork of a shop bay to 
be alive, due to a faulty motor being supposedly earthed on 
to a plate buried in ashes 6 ft. in the ground, and 12 ft. 


- from the nearest iron stanchion supporting the roof. 


It must be borne in mind that a low-resistance connection 
between structural ironwork and live conductors is quite 
sufficient to maintain such ironwork at high potential with- 
out appreciable leakage current-flowing. If we bear in mind 
the Board of Trade regulations for electric tramways which 
call for the standards carrying guard-wires to be earthed to 
the rail, because their connection with earth is variable and — 
imperfect, it is reasonable to suppose that the practice of 
relying on earth plates is bad. nan 

Assuming that the main earthing system is good, the point 
and method of connection to individual apparatus remains to 
be considered. In the case of a motor with its bedplate or 
rails, each should be earthed. Merely to earth the bed is 
unreliable, since the grease, &c., between it and the motor — 
is sufficient to cause a high-resistance connection. Switch and 

starter gear mounted on an iron frame should be individually 
bonded on to the earth wire, together with the iron frame. 

Earth wires should always be sweated into lugs for con- 
necting purposes; merely fixing a wire under a bolthead is 
méchanically and electrically unreliable. 

It cannot be too strongly emphasised that earthing con- 


_ ductors require quite as much care in installation as service 
~conductors. The failure of the latter is often serious in 


effect, but not necessarily dangerous, whereas the failure. of 
earth wires is not, as a rule, known until an accident happens. 


| 
| 


. They are the bulwarks between insulation breakdown and 


\ 
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danger to life, and consequently should be installed in a 
manner beyond reproach. Earth connections are exposed to 
all the stress of dirt, damp and other risks of mechanical 
damage, and call for extreme care in erection. { 

The type of clamp used should have large contact area, and 
generally should be soldered. Toothed clamps should not be 
used, as the contact area is small, and deteriorates with time. 
They are particularly harmful for lead-covered cables, as 
they sometimes puncture the lead. 

A most important point in factory and workshop work is 


safeguarding portable apparatus of all kinds. The danger 


of shock from portable drills, hand lamps, &c., has con- 
siderably hindered the extended use of electric tools, to the 
loss of the manufacturer. A “live” portable device has 
more elements of danger than any other piece of apparatus, 
since it may be used in a damp situation, or the operator 
may be standing on a wet floor, and it must of necessity be 
firmly gripped. : 

Two systems of earthing are commonly used, namely, a 
flexible metal tube carrying the wires, or alternatively a 
wife-armoured flex, and a three-core flexible, one core being 
used for the earth wire. For damp situations, the three- 
core flexible cable, if suitably covered and compounded, is 
the better, as the metal coverings retain the wet, and 
frequently set up corrosive action on the insulation, with 
resultant breakdown. 

Wall connectors and plugs need careful selection, and 
should be constructed of cast-iron, and so arranged that the 
removable portion (on the flexible cable) makes definite 
earth contact before any “live” contacts are encountered. 
A handle should be provided on the plug, and arranged so 
that the flexible is clear of it, to avoid risk of injury in case 
the cable fuses at the bushing. All the apparatus must be 
“foolproof,” and withstand rough and careless usage from 
unskilled labour, 

Hand lamps are best constructed of hard wood, with a 
locked wire guard on the lamp to prevent the possibility of 
a workman removing the lamp and getting a shock. There 
are several good:makes on the market which conform strictly 
to Home Office rules, and do not require an earth conductor 
in the flexible. 

The writer hopes that the above remarks will serve to 
impress the importance of earthing on the minds of 
wiremen, &c., who sometimes treat the matter as a fad to 
satisfy “ somebody’s rules.” 


ELECTRICAL TRANSMISSION OF COLOUR 
PHOTOGRAPHS. 


By S. M. POWELL. 


Ir is well known that in the ordinary direct system of tele- 
photy, it is advantageous to employ a set of seven photo- 
electric cells in crder to eliminate the inertia or hysteresis 
effect of the selenium: The cells are placed very close 
together, are shunted across the line, and each is sensitive 
to one of the seven fundamental components of white light 
(red, orange, yellow, green, blue, indigo and violet). 

The use of colour-sensitive cells naturally suggests the 
possibility of transmitting colour photographs over an 
ordinary telegraph line. The solution of the problem, which 
is described below, is closely related to multiplex telephony, 
since at least three distinet high-frequency electrical oscillations 
are transmitted over the same line. Indeed, it appears that 
the fundamental parts of the apparatus required are equally 
applicable to multiplex telephony and to colour telephoty. 

Following suggestions made by Ruhmer, Algeri Marino* 
has evolved an elegant system for the electrical transmission 
of colour photographs by the use-of three oscillations of high 
but different frequencies, derived from Poulsen arcs. The 
intensity of the oscillations at the transmitting station is 
controlled by analysing light beams from the picture to be 
transmitted, and these oscillations are employed to control 
other arcs at the receiving station, connected in circuits 
tuned to the frequencies employed. Before considering the 
arrangement of the sending and receiving circuits, however, 


* See also a recent issue of L’ Elettricista. 


attention may be called to an important method of decom- 
posing the image to be transmitted. 


In the Korn and Belin systems, which have given the - 


best results to date, decomposition is effected by the keli- 
coidal movement of a cylinder carrying the image to be 
transmitted. The reproduced photograph then consists of 
a system of narrow parallel bands, but, however close 
together the bands may be, the gap between them can never 
be completely eliminated, hence the reproduced image is 
necessarily imperfect. 

An alternative system decomposes the image by the move- 
ment of two films, one of which is displaced vertically by 


‘small successive steps, the other horizontally at constant 


speed. For good results the vertical moving film must be 
displaced with extraordinary accuracy—a result which it is 
not easy to secure. The new system devised by Marino 
appears to be as perfect as it is simple. 

Referring to fig. 1, an opaque diaphragm having perfora- 
tions of equal diameter, and equally spaced transversely, 
moves uniformly in front of an aperture in the dark chamber 
and quite close to the plate carrying the image to be trans- 
mitted. The diameter of the perforations is from 0°7 to 
1:2 mm., according to the fineness of working, and the holes 
are equidistant horizontally and are in successively lower 
bands. As the diaphragm moves uniformly, the first hole 
traverses the whole image opposite to the first band, and, as 
soon as this hole has passed from one side to the other of 
the image, the next hole traverses the immediately lower 
strip thereof, and so on. Since the diameter and position 
of the holes can be determined with high accuracy, very 


Fic. 3. 


perfect decomposition can be effected and no discontinuities 
are visible in the reproduced picture. 

The horizontal distance between perforations may be equal 
to the breadth of the plate, but it is better to make it some- 


~what greater so that an interval elapses between the. tracing 


of successive trips. During this interval (which may be 
regulated by the spacing of the holes), the seven selenium 
cells remain in darkness and are thus afforded an opportunity 
of losing residual conductivity. 

Returning now to the sending and receiving circuits for 
colour telephoty, fig. 2 shows the transmitting connections in 
which are applied the fundamental principles evolved by 
Ruhmer. The selenium cells are in three groups, of which 
the first and third contain two cells in parallel. Each 
group is shunted in a battery circuit closed by a self-induction 
coil L connected in the supply circuit of a Poulsen arc as 
shown. The circuit of the battery may be closed on the 
inductance coil in the oscillating circuit, as in the Campos 
system of wireless telephony. These are the two best 
arrangements for the electrical transmission of photographs, 
inductive coupling being impossible at this point. 
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The three Poulsen arcs emit continuous trains of waves of 
different frequencies and induce corresponding currents in | 
the line coils and hence superimpose three ‘distinct oscilla- 
tions in the line. At the receiving station (fig. 3) three 
detectors are connected in three distinct. resonant circuits 
tuned respectively to the frequencies of the arcs at the 
sending station. These circuits terminate across three 
Poulsen ares placed close together as shown, and in front of 
the arcs are three coloured screens—s,—a mixture of red 
and orange; s,—a mixture of yellow, green and blue; 
s,—a mixture of indigo and violet. If of equal initial 


intensity, the beams transmitted through these screens form _ 


white light when combined by the lens L. 

It should be noted that the detectors used in the receiving 
circuits must have unilateral conductivity; the Forest 
audion valve gives the best results, but crystal detectors can 
also be employed satisfactorily. = 

At the sending station, the beam of light which 


traverses the colour photograph (ordinary telephoty), or the 


objective of the photographic chamber in the case of direct 

telephoty, falls on the seven selenium cells, and actuates one 

or more of the groups according to the constituent colours 

in its composition. The waves emitted by the transmitting 

arcs, and hence the intensities of the three high-frequency- 
line currents, are correspondingly modulated. 

At the receiving station, the three components of the line 
current are tuned out and rectified, and then modulate the 
luminous intensity of the ares behind the three coloured 
screens in sympathy with the variations in the line current 
components, and hence, ultimately, in sympathy with the 
depth and colour of the image transmitted. The resultant 
combined beam at the receiving station is identical in 
colour variations with the original, and may be used to take 
colour photographs in the ordinary manner. In order to 
obtain the best possible separation of the line current com- 
ponents at the receiving station, the coupling of the trans- 
formers T,, Ta, T, (fig. 3), should be weak. At the sending 
station, however, the line transformer coupling must be as 
strong as possible. 

This ingenious system, of practical as well as theoretical 
interest, marks important progress in the electrical trans- 
mission of photographs and other images. 


NOTES FROM CANADA. 
[FROM OUR SPECIAL CORRESPONDENT. | 


A contract for the construction of a 1,500-ft. dam and the 
installation of a complete hydro-electric system at Grand’mére, 
‘Quebec, to cost about £300,000, has recently been awarded. 
The Grand’mére Fall is on the St. Maurice River, a little 
north of Shawinigan Falls and about 30 miles from the 
mouth of the river, which flows into the St. Lawrence at 
Three Rivers. According to the Commission of Conser- 
vation, there is about 40,000 H.P. available under a 75-ft. 
head at this fall. At ‘Sydney, Nova Scotia, the Dominion 
Coal Co. is installing a 20,000-Kw. plant. In Ontario, a 
great deal of talk is going on respecting electric railways. 
Messrs, Mackenzie & Mann, who control so many railway 
an electrical interests here, are said to be planning a 
‘combination of all radial electric railway lines in 
the Province, while the Canadian Pacific Railway, it is 
Stated, contemplate building lines which will compete with 
the Mackenzie & Mann scheme. Still another proposal 
has been made, viz., that the Hydro-Electric Power Com- 
mission should construct lines linking up towns wherever 
te these last would, of course, be owned by the 
people, y : 
The municipal authorities of Lethbridge, Alberta, are 
engaging the services of an engineer to report on the 
question of the development of water power on the Belly 
and St. Mary’s Rivers, which -run through the adjacent 
territory. For two summers past the Commission of 
Conservation has “had gauge readings taken of two large 
rivers in the Canadian North-West, and possible water power 
sites examined. It is said that during the season of naviga- 
tion (May to November) it would be possible to utilise, 
under a total head of 135 ft., 1,000,000 H.P. at various 
rapids on the Slave River, and that “‘the volume of water is 


enormous, being the combined flow of the Peace and 
Athabasca Rivers and their tributaries, with one of the great 
northern lakes, Lake Athabasca, acting as a reservoir to 
regulate the flow. . . . Raw material for pulp and lumber 
industries is found all along the river, and at the rapids.” 

“The Peace River Canyon has long been renowned for 
the wild character of its water, and no white man or Indian, 
be he ever so experienced in river work, or egged on by 
foolhardiness, ever attempts to run its rapids... . It is 
little wonder that the velocity of its waters should be so great 
when one considers that, as has recently been ascertained, 
the descent from head to foot is some 225 ft. in a distance 
of less than 18 miles. . . . The total minimum water power 
available during the open-water season (May to November) 
is estimated at 400,000 H.P.” 

The Electrical News, published in Toronto, recently in- 
serted in full Mr. Hamilton Wickes’s report on the Under- 
writers’ Laboratories, Chicago, with which readers of the 
Review are familiar. In the last issue of the Electrical 
News appears a letter from an Englishman resident in 
Canada, who, while writing strongly in favour of the work 
done by the Underwriters’ Laboratories, says that he believes 
that Canada should have a laboratory for testing purposes 
either under the Government or Underwriters’ auspices, whose 
rulings would be accepted by the American Laboratory, the 
Canadian one in turn accepting theirs, so that a uniformity 
of ruling would exist. He also states that “with the 
institution of such an examining body, the British manu- 
facturers would not be under any disadvantage in exporting 
goods to Canada.” ie 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 
of the paper only.) 


“LocaL” writes: “Ina certain town, in which the electricity supply 
undertaking is owned and worked by the local authority under a 
provisional order obtained in 1890, a horse: was killed as the result 
of an electric shock ob‘ained through the roadway being made 
‘alive’ by a fault in one of the local authority’s lighting cables. 
In the said provisional order the following clause appears :— 
‘The undertakers shall be answerable for all accidents, damages, 
and injuries happening through the act or default of the under- 
takers or of any person in their employment, by reason or in con- 
sequence of the undertakers’ works, and shall save harmless all 
authorities, bodies, or persons by whom any street is repairable, 
and all other authorities, companies, and bodies collectively and 
individually, and their officers and servants, from a]] damages and 
costs, in respect of such accidents, damages and injuries.’ 

“The owner of the horse is claiming compensation, but the~ 
local authority deny liability, on the ground that the claimant 
cannot prove negligence on the part of the local authority> ~ 

“Ts the said local authority liable for damages?” 

* .* The clause above referred to is similar in terms to Clause 77 
of the Schedule to the Electric Lighting Clauses Act, 1899. It was 
held that the corresponding section of the Tramways Act, 1890, 
applied only to a wrongful act or default, and does not make the pro- 
moters or lessees of. the tramways answerable for any accident 
caused without negligence. Brocklehurst v. Manchester, c., 
Tramways Co. (1886), 17 Q.B., D. 118. In the latest edition of Will’s 
“ Electric Lighting,” it is submitted (at p. 202) that the decision 
in Brocklehurst’s case (supra) is applicable, and the undertakers 
are only answerable for such accidents, damages and injuries if 
occasioned by the wrongful act or negligence of themselves or 
their employés or by acts or omissions amounting to or causing a 
nuisance. This appears to have been the view of the Divisional 
Court in Solomons v. Stepney Borough Council (3 L.Q.R., 912). 

In that case the plaintiff brought suit for damages for injuries - 
received from fright or shock caused by an explosion in a street 
close to and in front of her. The explosion emanated from a man- - 
hole, feeder-box or conduit under the control of the defendants, 
containing their electrical cables. An expert stated, in his evidence, 
that he had Visited the scene of the explosion, and had heard the 
accounts of those who had witnessed it ; that he should imagine 
the explosion: was caused by a leakage of electricity causing sparks, 
and that there must have been some explosive mixture—gas in all 
probability—accumulated in theconduit, If the conduit and works 
had been properly ventilated the gas would not have accumulated, 
and the explosion would not have occurred. It was held that there 
was in the circumstances evidence of negligence to go to the jury, 
the Lord Chief Justice observing that in such a case the mere 
evidence of the explosion was sufficient to place the onus of proof 
on the respondents. It is believed there was a case some years ago 
in which damage to a horse, occasioned by the breaking of a wire, 
was recovered against the Dublin Corporation, but the reference to 
the case is not to hand. “: 


“ ANOTHER INQUIRER” writes: Your reply to “Inquirer” in 
your issue of February 21st exactly answers some questions I was 
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about to ask you. May I trouble you to add (a) what a “ licence” 
is; (6) how one may find out how to apply for it; (c) cost of 
licence ; (d) can one proceed to supply without either licence or 
provisional order? (e) I presume that overhead wires are subject 
to Board of Trade regulations whether one works under provisional 
order, licence, or without either (the latter if possible) ? 

ae As to (a), “ Another Inquirer ” will find the last word about 
licences in Sec. 3 of the Electric Lighting Act, 1882. In Will's 
Law of Electric Lighting (1912), p. 75, it is written : “ No licence 
is now in force, and an application for a licence will not be enter- 
tained by the Board of Trade except in very special circumstances, 
The object cf a licence was experimental, and electric lighting has 
long passed the experimental stage.” A provisional order is, therefore, 
applied for when power is sought to supply electricity for lighting 
and other purposes. 

As to (2) and (c), see Sec. 3 of the Act of 1882, supra, 

As to (d), supply without licence or provisional order is legiti- 
mate; but if a supply is already being given under licence or 
provisional order by a company or local authority, no other person 
can supply, unless his business is not primarily that of supplying 
electricity (see Electric Lighting Act, 1909, 9 ed. 7c. 34, Sees 23). 

As to (e) the reply (to use a familiar Parliamentary expression) 
is in the affirmative. 


NEW PATENTS APPLIED FOR, 1913. 
(NOT YET PUBLISHED.) 
Compiled ressly for this journal by Mzssrs. W. P. THompson & ree 


Electrical Patent Agents, 285, High Holborn, London, W.C., 
Liverpool and Bradford, to whom all inquiries should be addressed, 


4,611. ‘Telephone repeater system.” H.E, SureEve. (Convention date, 
February 24th, 1912, United States.) February 24th. (Complete.) 

4,612. ‘Method of automatically regulating the voltage of an electrical 

machine, subject to variation of speed.”” W.MEACHER. February 24th. 
4,618. ‘Selective signalling systems.”” WrsTERN Exxcrric Co., 
(Western Electric Co., United States.) February 24th. (Complete.) 
Electric glow lamps.’ F, Lozwznstzin. February 24th. (Ccm- 
ete.) 

4,670. “Ignition systems.” C. T. Mason. (Convention date, April 22nd, 
1913, United States.) February 24th. (Complete.) 

4,671, ‘Electric tachometers.’”” N. M. Hopxins, 
plete.) - 

4,686. “Switch fuses.” APppaAREILLAGE GaRpy. (Soc. Anon.) (Convention 
date, February 25th, 1912, Switzerland.) February(24th. (Complete.) 

4,691. ‘* Devices for reversing the direction of running of polyphase current 
commutator motors,”? (BERGMANN ELEKTRICITATS—WERKE AxKT.GeES.) (Con- 
vention date, March 12th, 1912, Germany.) February 24th, (Complete.) 

4,692. ‘ Devices for automatically adjusting the time of ignition of internal- 
combustion engines.” R. Boscu (firm of). (Convention date, March 14th, 
1912, Germany.) February 24th. (Complete.) 

4,698. ‘‘ Devices for automatically adjusting the time of ignition in internal- 
combustion engines.’’ K. Boscu (firm of), (Convention date, March 14th, 1912, 
Germany.) February 24th. (Complete.) 

4,704. ‘Antiseptic guards for telephone mouth: Cc, FULLER, 
(Convention date, February 28th, 1912, Germany.) 24th. 

4,728. ‘Multiphase electric furnace for fixation of nitrogen.’’ E. K. Scott, 
February 24th, : 

4,725. Means of regulating arc furnaces.” 

4,726. ** es furnace for the fixation of nitrogen.” 
February 24 

4,727. electric lampholder with a special bridge for access 
in wiring for use in corners, crevices and the like,” B. MmakER. 
February 24th. 

4,778. ‘Electric machines having commutators.” B. Lsunastrom and 
A. D, Wipstrom. (Convention date, February 26th, 1912, Sweden.) February 
25th. (Complete.) 

4,777. 
CHamMBERS. February 25th. - 

for wireless telegraphy and the like.” F, J. 
‘ebruary 25: 


February 24th. (Com- 


E. K. 8corr. February 24th. 
E. K. Scorr, 


CHAMBERS. 
4,779. Receiving: for wireless telegraphy.” F. J. CHAMBERS. 
February 25th. 
4,787. ‘Holders for the electrodes of electrical arcs.’ HH, AYRTON. 
February 25th. 
‘Feeding mechanism for electrical arcs.” H. February 
4,792. ‘Impulse transmitters for automatic telephone plants.” G, A. 
BrTuLANDER. (Convention date, February 28th, 1912, Sweden.) February 


25th, (Complete.) 
4,829, ‘ Klectrical order transmitting systems and the like.” E, A, GRAHAM 
and W. J. RickEts, February 25th, (Complete.) 
‘4,835. “ Electric switches.” Bnrrrish THomson-Hovsron Co., Ltp. (General 
Electric Co., United States.) February 25th. ~ 
4,847, ‘“ Electricity meters.” J. Euster, February 25th. (Complete.) 
a * Electric switch attachments for clocks.” J. W. Rosins. February 
4,862. Resistance Wheatstone switches, contact-makers, 
breakers and the like.”’ February 26th. 
4,867, ‘‘Electric battery hand lamps,’’ 
February 26th. 
4,869.. ‘Controller for electric lifts and hoists.” 
Bartow. February 26th. 
4,690. ‘*Pendulum indicators for use with electric bell systems or for like 
I, H, Parsonsand H.R. Wappineton. February 26th. 
4,907. Incandescent electric lamps.’’ C,Joxy. February 26th. 
a * Electric ignition and lighting apparatus.” ‘F. R, Simms. February 


4,922. ‘* Process for the manufacture of artificial thread filaments, or other 
é shaped objects from copper cellulose svlution.’”? VEREINIGTE GLANZSTOFF 
FaBRIKEN AxET.-GEs. and Bronnert. (Convention date, September 2nd, 
1912, Germany.) February 26th. (Complete.) 
4,926. ‘* Magazine arc lamps.” J. Broce and Jonnson & Pures, Lip, 
February 26th. 
4,927. ‘Electrical contact 


W. J. F. Coorer and F, 


to arc lamps.’ 


J. Brocxrz and Jonnson & February 


4,931. 
ductors.” J. and A, 


W. Matey, February 26th, 


Apparatus employed for wireless telegraphy and the like.” F.J. 


W. F, Sreruens and B, Hzar, 


Section insulators, supporting ears and the like for overhead con- © 


"4,945. “Electric circuit interrupting devices.” British THomMson-Houston 
Co., Lrp. (General Electric Co., United States.) February 26th. 

4,946, ‘* Electric arc lamps.” Co., (General 
Electric Co., United States.) February 26th 

~ “Ignition apparatus of gas engines.” fon 8. SyDENHAM. February 


4,978, 
Feb: 


4,984, Electric level.” ©. C, Conzzy. February 27th, 

5,018, ‘Generators of electric current for ignition purposes.” 
DERVELL and A. H. Mipatry. February 27th 

5,014. “Electric starting and lighting arrangement, more particularly for 
motor-cars and the like.” ©, A, VANDERVELL and A, H. MipcLey. February 


ARE yg for the holders of electrodes of electric arcs.”” H. AYRTON, 


C. A, Van- 


‘Automatic regulatin; devices for use in connection with variable 

speed dynamos,” CoMPAGNIE FRANCAISE POUR L’ EXPLOITATION DES PROCEDES 

omson-Hovuston. (Divided ge mee on 19,587 of 1912, August 26th. Con- 
vention date, August 26th, 1911, France.) February 27th. (Complete.) 

5,028. ‘* Arrangement of the filaments of incandescent electric lamps.” 8. 

HARLES, (Convention date, February 27th, 1912, Belgium.) February 27th. 


(Complete.) 
C, Scuou. February 27th. 


5,040, ‘* Transmitters for wireless telegraphy.”’ 
(Complete.) 
— “Telephone apparatus,” E, A.Grawam. February 27th, (Complete.) 
‘* Combination connection adaptor for electrical fittings and the like,” 
February 28th. 
5,078, ‘*Portable electric battery lamps.’’ H.F, Jorn. (Divided Applica- 
tion on 5,170/12, March Ist, 1912.) February 28th, 
5,082. ‘Submarine signalling apparatus.’’ C. Marks, (Submarine 
Wireless: Co., United States.) February 28th. (Complete.) 
5,088, ‘* Electric safety lamps.” G,. A. Dicxiz. February 28th. 
5,117. ‘' Electric heating elements.” J.O,.GirDLEsTONE. February 28th, 
5,132, ‘Secondary electrolyte for alkali metal manufacture.’’ E, A. Asu- 
crort. February 28th. 
5,150. ‘Process and apparatus for producing malleable tungsten and other 
metal at very high temperatures.”” J, CANELLO. February 28th. 
_ 6,157, “Electricity meters.” J. Exster, February 28th. (Complete.) 
5,158. ‘Regulators = dy lectric hi J. R. JOHNSTONE and 
T. Fereuson. March 1s 
5,173. arc A. E, SPENCER and Jounson & PHILLIPs, 
Lr. March Ist, 
5,194. “‘ Overhead electric cable equipment for power or lighting purposes.” 
F, H. Gitpopy. March Ist, = 
5,199. ** Electric arc lamps for projection.”” A.S8cHmipt. March Ist. 
system of driving electrical vehicles.” TicHE, 
arch 1s 
Electric incandescent lights,’ Futter, March Ist. (Com- 
plete, 
5,218, ‘Electric arc 
CHANDLER. March Ist. 
5,228, ‘*Pendants, or the like, more paged pendants for electric 
lamps.’’ A. LupERs. March Ist; (Complete 


SourH Gas Co., and D. 


gloves.” HELENS AND RusBER Co, March lst, 
‘Complete. 
6,249. ‘* Electrical impulse transmitting devices.”” Automatic TELEPHONE. 


FACTURING Co., Lip, (Automatic Electric Co., United States.) March 
1st. (Complete.) 
5,250. “Submarine signalling E. C. R. Marxs, (Submarine 
Wireless Co., United States.) March Ist. (Complete.) 


**Electric heating apparatus.” Lonpon ELEcTRICAL TRADING Co,,. 
Lrp., UO, O. Bastian and J. H. AtmMonD. March Ist. 


PUBLISHED SPECIFICATIONS. 


of any of the Specifications in the Hie Holbr may be obtained 
of Mressrs. W. P. THompson & Co., 285, High wisp W.C., and at 
Liverpool and Bradford ; price, post free, 9d. (in stam: 


1911. 


ELEcrricaL RELAYS. ‘8. Brown. 27,953. December 12th. (Cognate appli- 
cation, No, 8,427 of 1912.) . 
1912. 


_ConTROLLING DyNAMO-ELEOTRIC MACHINES RUNNING AT VARYING SPEEDS. H, F- 
Foster and A. W. 8. Pocklington. 3,105. February 7th. 

Exectric Systems. J. J. Descham 8,128. February 7th. (June 
80th, 1911. Patent of Addition not gran 

ELectricaL RESISTANCE BoDIES AND THE MANUFACTURE THEREOF, G. Cooper. 
8,825. February 9th. 

Process AND APPARATUS FOR CARRYING OuT GAS REACTIONS IN THE ELECTRIC ARC. 
A. J. a (Dynamit Akt.-Ges. vorm, Alfred Nobel & Co.) 8,342, Feb- 
ruary 9th. 

METHOD oF, AND APPARATUS FOR, “HIGH-FREQUENCY Currents, A. 


Heyland. 8,555. February 


ELEctRIo SwitcHes AND THE | ConpucTor CoNNECTIONS THERETO. H. Sheldon 
(Sachsiche Grupp hafter Ges. 8,590, February 18th 

TELEGRAPHY AND TELEPHONY: BY SUBMARINE C. 8, LONG-DISTANCE. OVERHEAD 
LINES AND THE J, Schiessler. 4,061. "February 17th. (Convention 
date not granted.) 

Switcues. A, Wynne, 5.462, March 5th. (Cognate application, 
18,186 of 1912.) 

ALLY-OPERATED SwiTcHEs. British Thomson-Houston Co. 

"and Bi Garton. 5,576. September 6th. (September 5th, 1912.) 

IMPREGNATION AND COATING OF ELEOTRICAL APPARATUS WITH INSULATING 

Marterian, H. W. Turner. 5,856. March 

Conpuir Fittines. L. G. Byng and Taylor. 


ENGINES AND THE Like, §8.M. Kropman. 1,643. 


ELEorric Canvizs, J. Wilson and Candolite Co. 7,729. 


ALTERNATING-CURRENT British Co. (General: 
Blestric Co. ) 9,210. 18th. 

Exectric ConnEcTION Fittines, 8. Trood and J. H. Dale, 9,911. April 26th. 

Propvcrion or Iron sy Means, H. Plauson and G. 
Tischenko. 10,882. May%th. 

APPARATUS FOR THE CoNTROL oF Exxcrric Circuits In Systems 
VARIABLE-SPEED GENERATORS. H. Leitner. 11,175, May 10th, 

APPARATUS FOR a a THE FRAUDULENT USE OR T'HEFT oF ELECTRICAL 

ERGY. Diaz and Azarola A, y Gresillon. 11,259. May 11th. 

(Addition to No. 14,259 of 1908.) 


6,052, March 
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